115th Congress, 2d Session — — — — — — — — — — — — House Document 115-144

GALVESTON HARBOR CHANNEL EXTENSION—FEASI-
BILITY STUDY, HOUSTON-GALVESTON NAVIGATION
CHANNELS, TEXAS

COMMUNICATION

FROM

THE ASSISTANT UNDER SECRETARY OF THE
ARMY, CIVIL WORKS, DEPARTMENT OF
DEFENSE

TRANSMITTING

THE CORPS’ REPORT ON GALVESTON HARBOR CHANNEL EXTEN-
SION—FEASIBILITY STUDY, HOUSTON-GALVESTON NAVIGATION
CHANNELS, TEXAS, FOR FEBRUARY 2017, PURSUANT TO 33
U.S.C. 549a; PUBLIC LAW 91-611, SEC. 216; (84 STAT. 1830)

Jury 27, 2018.—Referred to the Committee on Transportation and
Infrastructure and ordered to be printed

U.S. GOVERNMENT PUBLISHING OFFICE
30-907 WASHINGTON : 2018

AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO







PRSI At IO Ears ¢ v o = = _l#

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

TAY 24 2013

The Honorable Paul Ryan
Speaker of the House

t1.8. House of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

in response to section 216 of the Flood Conirot Act of 1970, Public Law 81-611, the
Secretary of the Army supports the authorization and construction of the Galveston Harbor
Channel Extension (GHCE), Galveston Navigation Channels, Texas. The proposal is
described in the report of the Chief of Engineers, dated August 8, 2017, which includes
other pertinent documents. The Secretary of the Army plans to implement the project at the
appropriate time, considering National priorities and the availability of funds.

This project study was conducted to analyze and formulate improvements for increasing
the economic efficiency of commercial navigation on the GHCE. The recommended plan
will significantly contribute fo the economic efficiency of commerciat navigation in the region
by deepening a portion of the existing GHCE Project.

The GHCE provides for a deep-draft waterway from the Gulf of Mexico to the City of
Galveston. The channel is authorized and maintained at a depth of -46 feet Mean Lower
Low Water (MLLW) for 20,000 feet and -41 feet MLLW for the last 2,571 feet. Terminals at
the end of the GHCE handle materials that are produced by and/or used in oil and gas
production activities. Existing fleet data show that the channel is operating with insufficient
depth to allow access by larger vessels that would maximize economic efficiency in
transporting these materials. The recommended plan would deepen the last 2,571 feet
{from station 20+000 to station 22+571) of the channel from -41 feet to -46 feet MLLW. This
plan is the National Economic Development plan.

Based on the October 2017 Fiscal Year (FY 2018) price level, the estimated project first
cost of constructing the GHCE is $13,652,000, which includes the total cost of construction
of the General Navigation Features {(GNFs) as follows: $11,696,000 for channel
modification and dredged material placement; $1,544,000 for planning, engineering and
design efforts; and $412,000 for construction management. In addition to these costs there
are associated non-Federal costs for local service facilities of approximately $1,973,000 for
dredging of berthing areas adjacent to the channel. The value of Lands, Easements,
Rights-of-way and Relocations and the costs of utifity relocations would normally be
included in project first costs, but because the recommended plan does not anticipate the
need for lands, easements, rights-of-way or relocations for this project, the project first costs
are equivalent to the total cost of construction of the GNFs,

The Port of Galveston, representing the Board of Trustees of the Galveston Wharves, is

the non-Federal sponsor. In accordance with the cost sharing provisions of Section
101{a}(1) of WRDA 1986, as amended (33 U.5.C. 2211(a)(1)), the Federal share of the total
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construction cost of the GNFs is 75 percent, and the non-Federal share is 25 percent, or an
estimated $10,239,000 and $3,386,000, respectively. Estimated associated costs of
$1,973,000 will be the responsibility of the non-Federal sponsor. There are no required aids
to navigation (a U.S. Coast Guard expense) for this project improvement.

Based on FY 2018 price level, a 2.75-percent discount rate, and a 50-year period of
analysis, the total equivalent average annual cost of the project is estimated to be
$581,000. The average annual equivalent benefits are estimated to be $1,603,000. The
average net benefits are $1,022,000. The benefit-to-cost ratio for the recommended plan is
2.8. Itis estimated that there will be no increase of material to be dredged each year from
the new project.

An environmental assessment (EA) was prepared in accordance with the National
Environmental Policy Act. The recommended plan has been identified as the
environmentally preferred plan. Adverse environmental impacts have been avoided and
minimized where practicable. The EA resulted in a Finding of No Significant Impact to the
environment, therefore, preparation of an Environmental Impact Statement is not required.
No compensatory mitigation is required.

Based on applicable laws and policy, this project study is not subject to Independent
External Peer Review (IEPR) as it does not meet any of the mandatory requirements. The
project has a cost estimate less than $45 million; does not represent a threat to health and
safety; is not controversial; and has not had a request for IEPR from a Governor or the head
of a Federal or state agency.

The Office of Management and Budget (OMB) advises that there is no objection to the
submission of the report to Congress and concludes that the report recommendation is
consistent with the policy and programs of the President. However, OMB also noted that
the project would need to compete with other proposed investments for funding in future
budgets. A copy of OMB's letter, dated March 26, 2018, is enclosed. | am providing a copy
of this transmittal and the OMB letter to the Subcommittee on Water Resources and
Environment of the House Committee on Transportation and Infrastructure, and the
Subcommittee on Energy and Water Development of the House Committee on
Appropriations. | am also providing an identical letter to the President of the Senate.

Sincerely,

R.D. 3gmes
Assistant Secretary of the Army
(Civil Works)

Enclosures



Enclosures:

1. Report of the Chief of Engineers, August 8, 2017

2. Finding of No Significant impact, June 6, 2018

2. OMB Clearance Letter, March 26, 2018

3. Feasibility Report and Environmental Assessment, February 2017
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DEPARTMENT OF THE ARMY
CHIEF OF ENGINEERS
2600 ARMY PENTAGON
WASHINGTON, D.C. 20310-2600

AUGC 8207

SUBJECT: Galveston Harbor Channel Extension Project, Houston-Galveston Navigation
Channels, Texas

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on navigation improvements for the
Galveston Harbor Channel Extension project (GHCE). It is accompanied by the report of the
Galveston District Engineer and the Southwestern Division Engineer. The feasibility study was
conducted under the authority of Section 216 of the Flood Control Act of 1970 (33 U.8.C. 549a),
which authorizes review of completed U.S. Army Corps of Engineers (Corps) navigation
projects when significant changes in physical or economic conditions have occurred, and the
submission of a report to Congress on the advisability of modifying the project in the overall
public interest. Pre-construction engineering and design activities for this proposed project, if
funded, would be continued under the authority provided by the section cited above. The
existing Galveston Harbor Channel (GHC) project was authorized by Section 101(a)(30) of the
Water Resources Development act (WRDA) of 1996, P.L. 104-303.

2. The reporting officers recommend authorizing a plan that will significantly contribute to the
economic efficiency of commercial navigation in the region by deepening a portion of the
existing GHC Project. The GHC provides for a deep-draft waterway from the Gulf of Mexico to
the City of Galveston. The channel is authorized and maintained at a depth of -46 feet

Mean Lower Low Water (MLLW) for 20,000 feet and -41 feet MLLW for the last 2,571 feet.
Terminals at the end of the GHC handle materials that are produced by and/or used in oil and gas
production activities. Existing fleet data show that the channel is operating with insufficient
depth to allow access by larger vessels that would maximize economic efficiency in transporting
these materials. The recommended plan:

a. Would deepen the last 2,571 feet (from station 20+000 to station 22+571) of the channel
from -41 feet to -46 feet MLLW.

b. Includes dredging of approximately 727,000 cubic yards of new material to deepen the
channel. The volume of maintenance dredging material is not expected to increase above
maintenance volumes for the existing channel depths. Material would be placed in the
existing upland confined placement area at Pelican Island. The Pelican Island placement
area has sufficient capacity for 50 years of dredging operations of the GHC Project.

c. Would not have any significant adverse effects so no mitigation measures or
compensation measures would be required.
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d. Is the National Economic Development (NED) plan and all features are located in
Galveston County, Texas.

3. The Port of Galveston, representing the Board éf Trustees of the Galveston Wharves, is the
Non-Federal sponsor.

4. Project costs are allocated to the commercial navigation purpose and are in October 2016
prices.

a. Project First Cost. The estimated project first cost of constructing the GHCE is
$13,395,000, which includes the total cost of construction of the General Navigation
Features (GNFs) as follows: $11,490,000 for channel modification and dredged material
placement; $1,504,000 for planning, engineering and design efforts; and $401,000 for
construction management. The value of Lands, Easements, Rights-of-way and
Relocations (LERRs) and the costs of utility relocations would normally be included in
project first costs, but because the recommended plan does not anticipate the need for
lands, easements, rights-of-way or relocations for this project, the pl‘O_]th first costs are
equivalent to the total cost of construction of the GNFs.

b. Estimated Federal and Non-Federal Shares. In accordance with the cost sharing
provisions of Section 101(a)(1) of WRDA 1986, as amended (33 U.S.C. 2211(a)(1)), the
Federal share of the total construction cost of the GNFs is 75 percent, and the non-
Federal share is 25 percent, or an estimated $10,046,000 and $3,349,000, respectively.

" ¢. Additional 10 Percent Payment. In addition to payment by the Non-Federal sponsor of
its share of the total cost of construction of the GNFs during construction, the
Non-Federal sponsor must pay an additional 10 percent of the cost of the GNFs in cash
over a period not to exceed 30 years, with interest, in accordance with Section 101¢a)(2)
of WRDA 1986, as amended (33 U.S.C. 2211(a)(2)). The additional 10 percent payment
without interest is estimated to be $1,339,500. The value of LERRs and the costs of
utility relocations, should they become necessary, will be credited toward this amount in
accordance with Section 101(2)(3) of WRDA 1986, as amended (33 U.S.C. 2211(a)(3)).

d. Associated Costs. Estimated associated costs of $1,938,000 will be the responsibility of
the Non-Federal sponsor for dredging of Non-Federal berthing areas adjacent to the
federal channel, There are no required aids to navigation (a U.S. Coast Guard expense)
for this project improvement.

e. Authorized Project Cost and Section 902 Calculation. The project first cost for the
purpose of calculating the maximum cost of the project pursuant to Section 902 of
WRDA 1986, as amended (33 U.S.C. 2280), includes the total cost of construction the
GNFs, and should they become necessary the value of LERRs and the costs of utility
relocations. Accordingly, as set forth in paragraph 4.a, above, based on October 2016
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prices, the total estimated project first cost for these purposes is $13,395,000. Based on
October 2016 price levels, a discount rate of 2.875 percent, and a 50- year period of
economic analysis, the project average annual benefits and costs for the GHCE are
estimated at $1,597,000 and $585,000, respectively, with resulting net excess benefits of
$1,012,000 and a benefit-to-cost ratio of 2.7 to 1.

5. The goals and objectives included in the Campaign Plan of the Corps have been fully
integrated into the GHCE study process. The recommended plan was developed in coordination
and consultation with various Federal State, and local agencies using a systematic and regional -
approach to formulating solutions and evaluating the benefits and impacts that would result. The
feasibility study evaluated navigation problems as well as opportunities for beneficial use of
dredge material. Risk and uncertainty were addressed during the study by sensitivity analyses
that evaluated the potential impacts of sea level change and economic assumptions as well as
cost uncertainties.

6. In accordance with the Corps Engineering Circular on review of decision documents, all
technical, engineering, and scientific work underwent an open, dynamic, and vigorous review
process to ensure technical quality. This included an Agency Technical Review (ATR) and a
Corps policy and legal review. All concerns of the ATR have been addressed and incorporated
into the final report. The Corps approved an Independent External Peer Review exclusion on
September 23, 2011.

7. Washington level review indicates that the project recommended by the reporting officers is
technically sound, environmentally and socially acceptable, cost effective, and economically
justified. The plan complies with all essential elements of the U.S. Water Resources Council's
Economic and Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies and complies with other administrative and legislative policies and
guidelines. The views of interested parties, including Federal, State, and local agencies were
considered. During State and Agency review one letter was received from the Department of
Agriculture with no objection noted.

8. I concur in the findings, conclusions, and recommendations of the reporting officers.
Accordingly, I recommend that navigation improvements for the GHC be authorized in
accordance with the reporting officer’s recommended plan at an estimated cost of $13,395,000,
with such modifications as in the discretion of the Chief of Engineers may be advisable. My
recommendation is subject to cost sharing, financing, and other applicable requirements of
Federal and State laws and policies, including Section 101 of WRDA 1986, as amended (33
U.S.C. 2211). This recommendation is subject to the Non-Federal sponsor agreeing to comply
with all applicable Federal laws and policies including that the Non-Federal sponsor must agree
with the following requirements prior to project implementation.

a. Provide 25 percent of the total cost of construction of the GNFs attributable to dredging
to a depth in excess of -20 feet MLLW but not in excess of -50 feet as further specified
below:
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(1) Provide 25 percent of design costs allocated by the Government to commerecial
navigation in accordance with the terms of a design agreement entered into prior
to commencement of design work for the project;

(2) Provide, during construction, any additional funds necessary to make its total
contribution for commercial navigation equal to 25 percent of the total cost of
construction of the GNFs attributable to dredging to a depth in excess of -20
feet but not in excess of -50 feet MLLW;

Provide all lands, easements, and rights-of way, including those necessary for the
borrowing of material and placement of dredged or excavated material, and perform or
assure performance of all relocations, including utility relocations, all as determined by
the Government to be necessary for the construction or operation and maintenance of the

GNFs;

Pay with interest, over a period not to exceed 30 years following completion of the period
of construction of the GNF's, an additional amount equal to 10 percent of the total cost of
construction of GNFs, less the amount of credit afforded by the Government for the value
of any LERRs and the costs of any utility relocations provided by the Non-Federal
sponsor for the GNFs. If the amount of credit afforded by the Government for the value
of LERRs and the costs of utility relocations provided by the Non-Federal sponsor equals
or exceeds 10 percent of the total cost of construction of the GNFs, the Non-Federal
sponsor shall not be required to make any contribution under this paragraph, nor shall it
be entitled to any refund for the value of LERRs and the costs of utility relocations in
excess of 10 percent of the total costs of construction of the GNFs;

Provide, operate, and maintain, at no cost to the Government, the local service facilities
in a manner compatible with the project's authorized purposes and in accordance with
applicable Federal and State laws and regulations and any specific directions prescribed
by the Government;

Give the Government a right to enter, at reasonable times and in a reasonable manner,
upon property that the Non-Federal sponsor owns or controls for access to the project for
the purpose of completing, inspecting, operating and maintaining the GNFs;

Hold and save the United States free from all damages arising from the construction or
operation and maintenance of the project, any betterments, and the local service facilities,
except for damages due to the fault or negligence of the United States or its contractors;

Perform, or ensure performance of, any investigations for hazardous substances as are
determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under the lands,
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easements, or rights-of-way that the Government determines to be necessary for the
construction or operation and maintenance of the GNFs. However, for lands, easements,
or rights-of-way that the Government determines to be subject to the navigation
servitude, only the Government shall perform such investigation unless the Government
provides the Non-Federal sponsor with prior specific written direction, in which case the
Non-Federal sponsor shall perform such investigations in accordance with such written
direction.

h. Assume complete financial responsibility, as between the federal government and the
Non-Federal sponsor, for all necessary cleanup and response costs of any hazardous
substances regulated under CERCLA that are located in, on, or under lands, easements,
rights-of-way that the Government determines to be necessary for the construction or
operation and maintenance of the project,

i.  To the maximum extent practicable, perform its obligations in a manner that will not
cause liability to arise under CERCLA.

10. The recommendation contained herein reflects the information available at this time and
current departmental policies governing formulation of individual projects. It does not reflect
program and budgeting priorities inherent in the formulation of a national civil works
construction program or the perspective of higher review levels within the Executive Branch.
Consequently, the recommendation may be modified before it is transmitted to the Congress as a
proposal for authorization and implementation funding. However, prior to transmittal to the
Congtess, the State of Texas, Port of Galveston, interested federal agencies, and other parties
will be advised of any significant modifications and will be afforded an opportunity to comment.

T 7

TODD T. SEMONITE

ﬂﬁ[ﬂa 4]’5 )S ) Z . Lieutenant General, USA

Commanding
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FINAL
STATEMENT OF FINDINGS
FINDING OF NO SIGNIFICANT IMPACT

FOR

GALVESTON HARBOR CHANNEL EXTENSION
POST-AUTHORIZATION CHANGE REPORT

GALVESTON COUNTY, TEXAS

U.S. ARMY CORPS OF ENGINEERS, GALVESTON DISTRICT
GALVESTON, TEXAS

1. Purpose. This document addresses the proposed deepening of the Galveston Harbor Channel from -41
feet mean lower low water (MLLW) to -46 feet MLLW for a distance of 2,571 feet, beginning at the
Port of Galveston (POG) Pier-38 (Station 20+000) and continuing westward ending near the Pelican
Island Bridge (Station 22+571). The project is located in Calveston Bay between Pelican and
Galveston Islands, in Galveston, Galveston County, Texas.

The Galveston Harbor Channel portion of the Houston-Galveston Navigation Channels (HGNC) Project
is authorized to a project depth of 46 feet deep (plus 3 feet of advance maintenance and 2 feet of
allowable overdepth) from Station 0+000 te Station 20+000 (generally from Bolivar Roads to the vicinity
of POG Pier-38), and to a project depth of only 41 feet (plus 3 feet of advance maintenance and 2 feet of
allowable overdepth) from Statiorni 20+000 to Station 22+571 (vicinity of POG Pier-38 west to vicinity
of Pelican Island Bridge). The last 41-foot deep portion of the Galveston Harbor Channel limits efficient
movement of deep-draft vessels transporting commodities along the waterway.,

Deep draft vessels transiting the 41-foot deep portion. of the Galveston Harbor Channel must arrive and
depart light-loaded in order to utilize bulk facilities docks handling cement, barite ore, bio-diesel, and
coal, located along the far western end of the 41-foot channel segment. Deepening the channel would
allow vessel operators and shippers to fully realize the economies of scale of fully loaded vessels that are
currently light-loaded inbound and outbound due to channel depth constraints. This Environmental
Assessment (EA) was prepared in accordance with the National Environmental Policy Act of 1969
(NEPA) and Council on Environmental Quality (CEQ) regulations to document findings concerning the
environ- mental impacts of the proposed action.

2. Proposed Action. Proposed channel improvements consist of deepening a Segment of the existing
41-foot deep by 1475-foot wide channel from -41 feet MLLW to -46 feet MLL W, along a distance 0f2,571
feet. The deepening will originate near POG Pier-38 at Station 20+000, continuing westward towards
Pelican Island Bridge and ending at Station 22+571.
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Channel deepening will be accomplished using a cutter head, hydraulic pipeline dredge. Advanced
maintenance and allowable overdepth will remain at the current requirement of 3 feet and 2 feet,
respectively, such that the maximum channel depth following periodic maintenance will not exceed. -
50 feet MLLW. No widening is proposed; the bottom width would remain at 1,075 feet or less and the
channel top-of-cut will remain in the template of the existing project.

The project will generate 609,500 cubic yards (cy) of new work material (Federal and third party),
consisting of primarily- firm to stiff clays of low plasticity. The dredged material will be placed in the
upland confined Pelican Island Placement Arca (PA).

Maintenance quaritity and frequency from the proposed 46-foot ¢hannel deepening project will remain at
648,000 cy every 4 years which currently dredged from the existing 41-foot deep channel project. No
ocean disposal will be performed for new work dredged material placement. Beneficial use was not
considered economically feasible and will not be implemented for this project. All maintenance material
will be placed in the existing upland confined Pelican Island PA consistent with current practices.

The construction period for the new work dredging and placement would be approximately four months,
including one month to prepare the placement area and three months to construct the channel extension
and place the material,

3. Coordination. A Notice of Availability was issued to interested parties including Federal and state
agencies on September 19, 2012, which described the proposed action and announced the availability of
the Draft EA. Comments on the Notice of Availability and Draft EA and the District's responses, are
included in Appendix E of the Final EA.

4. Environmental Effects. Galveston District has taken every reasonsble measure to evaluate the
environmental, social and economic impacts of the proposed project. Based on information provided in
the EA and coordination with Federal, state, and local agencies, temporary and permanent effects
resulting from the proposed project have been identified and can be found in Section 4 of the Final EA.
The deepening of Galveston Harbor Extension would have negligible impacts to very low quality bay
bottom habitat comparable in type and magnitude to those experienced during routine maintenance that
occurs for the existing channel template. No special aquatic sites, including wetlands, would be
impacted. Therefore, no mitigation would be required for this project. Only minor, temporary increases
in turbidity, noise and navigation traffic are anticipated. However, such effects would not be “new”,
but would be among the cyclical recurring impacts that occur during maintenance of the channel. All
affected re- sources are expected to recover to pre-project conditions after the work is completed,
The proposed project is expected to contribute beneficially to navigation efficiency and is not.expected
to contribute negative cumulative impacts to the area.

The District has determinied that the project is consistent with the Texas Coastal Management Plan and
compliant with Essential Fish Habitat (EFH). A Section 404(b)(1) Evaluation (short form) of project
impacts to water quality indicates the project will not adversely affect water quality. The District has
received water quality certification from the Texas Commission on Environmental Quality and requested
a consistency determiination from the Texas General Land Office. It is the District's conclusion that the
propesed project will not have a significant impact on the environment or to the surrounding human
population.
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5. Determinations. The analysis of the environmental impacts of the proposed project is based on the
accompanying Final EA. Factors considered in the review were impacts to sea level rise, vegetation,
wildlife, aquatic resources including EFH, threatened and endangered species and piping plover critical
habitat, cultural resources, socioeconomic resources, Environmental Justice, Prime and Unique
Farmlands, Hazardous, Toxic, and Radioactive Wastes, air, noise, watet quality, as well as alternative
courses of action and cumulative impacts. The proposed project was found to be com- pliant with the
Endangered Species Act, Clean Air Act, Clean Water Act, EFH, and the Texas Coastal Management
Plan (TCMP).

6. Findings. Based on my analysis of the Final EA and other information pertaining to the proposed
project, I find that the Galveston Channel Extension Project will not have a significant effect on the
quality of the human environment. Galveston District reviewed the project for consistency with the goals
and policies of the TCMP. Based on this analysis, I find that the proposed plan is consistent with the
goals and policies of the TCMP. After consideration. of the information presented in the Final EA, All
applicable laws, executive orders, regulations, and local government plans were considered in the
evaluation of the alternatives. Tt is my determination that the recommended plan does not constitute a
major federal action that would significantly affect the human environment; therefore, preparation of an
Environmental Impact Statement is not required and that the proposed project may be constructed.

b v g %%

(date) Lars N. Zetterstrom
Colonel, Corps of Engini
District Commander
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

WASHINGTON, D.C. 20503

March 26, 2018

The Honorable R. D. James

Assistant Secretary of the Army (Civil Works)
U.S. Army Corps of Engineers

108 Army Pentagon

Washington, D.C. 20310-0108

Dear Assistant Secretary James:

As required by Executive Order 12322, the Office of Management and Budget has
reviewed an August 2017 Army Corps of Engineers (Corps) Feasibility Report (report) for the
Galveston Harbor Channel Extension Project in Galveston, Texas. The report estimates a total
project first cost of $13,652,000 at October 2017 prices.

According to information provided in the report, the benefit-to-cost ratio (BCR) for this
project is 2.8 to 1 at a discount rate of 2.750 percent. This is the rate that the Corps is required to
use for Fiscal Year 2018 under section 80 of the Water Resources Development Act of 1974 to
evaluate and formulate its projects. The Corps estimates that the equivalent BCRis 1.3to I ata
discount rate of 7%. This is the discount rate that the Administration uses in the Budget to
measure the performance of Corps construction projects whose primary purpose is to provide an
economic return to the Nation.

Based on the estimates of the benefits and costs in the report, we have concluded that an
authorization to construct this project would be consistent with the program and policies of the
President. The Office of Management and Budget does not object to you submitting this report
to the Congress. However, when you do so, please inform the Congress that should this project
be authorized for construction, it would need to compete with other proposed investments in
future Budgets.

Smcepﬂy P
‘/

’/;/ John Pa/squantmo
Deputy Associate Director
Energy, Science and Water
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EXECUTIVE SUMMARY

The Galveston District is converting the vertical datum for all navigation projects
from Mean Low Tide (MLT) to Mean Lower Low Water (MLL W) in accordance
with U.S. Army Corps of Engineers (USACE (2014)), memorandum directing
conversion from USACE Headquarters (HQ). The goal of the conversion is to
maintain effective depth, rounding channel depths in accordance with USACE
(2014). This has resulted in changes in reported authorized channel depths to the
new datum. Reference Section 1.7 Vertical Datum for an explanation of the
conversion. This report presents all channel depths in terms of the MLL W datum.
For the Galveston Harbor Channel Extension (GHCE) Entrance Channel the
conversion from MLT to MLLW is one foot deeper, for example where prior
reports reference deepening to 45 feet MLLT this report will reference 46 feet
MLLW.

The GHCE Project, Texas was part of an earlier study for improving the deep-draft
navigation channels within the Galveston Bay area implemented pursuant to
resolutions of the House Committee on Public Works in April 1950 and in October
1967. The Galveston Harbor and Channel were deepened to a depth of 41 feet
pursuant to Section 201 of the 1965 Flood Control Act, as amended (42 U.S.C.
19624d-5), in accordance with the Report of the Chief of Engineers dated November
6, 1970, House Document 92-121, 92 Congress, 1% Session (1971).

Subsequently, the deepening of the Houston-Galveston Navigation Channels
{(HGNC) Project was authorized by Section 101(a)(30) of the Water Resources
Development Act (WRDA) of 1996, P.L. 104-303. This authorization included
deepening both the Houston Navigation Channel and the Galveston Navigation
Channel to a depth of 46 feet, substantially in accordance with the Report of the
Chief of Engineers dated May 9, 1996, and the Houston-Galveston Navigation
Channels, Texas, Limited Reevaluation Report and Final Supplemental
Environmental Impact Statement (1995 LRR) dated November 1995,

Deepening of the Houston Channel to 46 feet was completed in 2005. Deepening
of the Galveston Channel did not proceed at that time due to the lack of funds of
the Port of Galveston, the non-Federal sponsor on that portion of the HGNC
Project. Once funds became available, the benefits and costs of the recommended
plan for the Galveston Channel, as identified in the 1995 LRR and authorized by
WRDA 1996, were updated by the Houston-Galveston Navigation Channels,
Texas, Galveston Channel Project, Final Limited Reevaluation Report, dated May
31, 2007.

ES-1
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The deepening of the Galveston Navigation Channel to 46 feet was completed in
January 2011, not including the last 2,571 feet which remained at a 41 feet depth.
This remaining 2,571 feet had been evaluated for deepening to 46 feet in the 1995
LRR but was determined not to be economically justified at that time since no
portside facilities were in place. In the intervening vears, conditions changed, and
beginning in 2006 portside service facilities began operating and utilizing the 41-
foot channel. In addition, there are now two end users, Gulf Sulphur Services and
Texas International Terminals.

In order to continue the study to evaluate deepening the last 2,571 feet of
Galveston Harbor Channel, the Port of Galveston entered into a new Feasibility
Cost Share Agreement (FCSA) with the U.S. Army Corps of Engineers on
February 29, 2016, pursuant to Section 216 of the Flood Control Act of 1970 (33
U.S.C. 549a). The plan recommended by this feasibility report involves extending
the 46 feet deep Galveston Harbor Channel the remaining 2,571 feet to reach the
end of the limits of the authorized and currently maintained 41-foot channel.

The results of the economic analysis show that there is an economically rational
Justification to deepen the Galveston Harbor Channel to 46 feet through the
reaches that are presently authorized to 41 feet. The average annual cost is
$585,000 for a 46-foot channel at the current interest rate of 2.875 percent.

The benefit-cost ratio (BCR) was determined by comparing average annual
benefits to the corresponding average annual costs. The 46-foot channel has the
highest net benefit results and an expected BCR value of 2.7 at the current interest
rate of 2.875 percent. The estimated fully funded total cost of the project is
approximately $16 million.

Environmental impacts are expected to be negligible because construction will
occur within the existing project footprint which is regularly dredged for routine
operations and maintenance (O&M), and an existing upland confined placement
arca (PA) will be used.

This project is in support of two of the four goals for USACE contained in the
latest (as of 1 May 2015) USACE Campaign Plan. This plan is available on the
internet at the following address:

http://www.usace.army. mil/about/campaignplan.aspx. Specifically, this project
supports Goal 2 (Transform Civil Works) and Goal 4 (Prepare for Tomorrow).

ES-2
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Galveston Harbor Channel Extension Feasibility Study
Houston- Galveston Navigation Channels, Texas

1.0 INTRODUCTION
1.1 Purpose of Report/Study Authority

The Galveston Harbor Channel Extension (GHCE) study authorization is Section 216 of the
Flood Control Act (FCA) of 1970, P.L. 91-611, which authorizes the Secretary of the Army to
review existing USACE constructed projects due to changes in physical and economic
conditions and report to Congress recommendations on the advisability of modifying the
structures or their operation, and for improving the quality of the environment in the overall
public interest. This current Feasibility report presents an evaluation of extending the 46 feet deep
Galveston Harbor Channel the remaining 2,571 feet (Station 20+000 to Station 22+571) to reach
the west end of the limits of the authorized and currently maintained 41-foot channel.

An Environmental Assessment (EA) was prepared and has been updated to document changes in
existing conditions and species listings in accordance with the National Environmental Policy Act

(NEPA).
1.2 Existing Conditions

The project area includes the eastern end of Galveston Island and Pelican Island. Galveston Island
is a low-lying barrier island two miles off the Texas coast and approximately 50 miles southeast
of Houston, Texas. Galveston Island was formed as an offshore bar at the beginning of the present
sea-level stand and grew through the accretion of sand from littoral drift. Pelican Island, a natural
sand-spit, has been expanded substantially over the years through the placement of dredged
material from maintaining the Galveston Harbor and Texas City Channels; a practice which has
continued to the present. The Galveston Harbor Channel is a very active shipping lane providing
deep-draft vessel access to the Port of Galveston, an important Texas deep-water port. This
channel, inclusive of the portion that will be deepened, is lined with various wharves, docks and
commercial and industrial facilities associated with Port of Galveston (POG) operations and other
port users. Texas City, an important Gulf port city and producer of refined petroleum products, is
located approximately seven miles from the project area.

The Galveston community has a diversified income base; however, jobs are predominantly
dependent upon tourism, the Port of Galveston, commercial fishing, the University of Texas
Medical Branch, and the American National Insurance Company.



1.3 History of Project

Galveston Bay, the largest inland bay on the Texas coast, is an important commercial and
recreational fishing resource and provides access to the deep-water ports of Houston, Texas City,
and Galveston. The Houston and Galveston Channels traverse the Galveston Bay area. This area
is located along the northeastern Texas coastline as shown on Figure 1.

The Galveston Harbor and Channel, Texas, Project was part of an earlier study for improving the
deep-draft navigation channels within the Galveston Bay area authorized by a resolution of the
House Committee on Public Works in October, 1967. This resolution authorized a review of
previous reports on the Houston Ship Channel (HSC), Galveston Harbor Channel (GHC), and
the Texas City Channel. The channels at this time were 37 feet in depth.
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Figure 1 - Houston-Galveston Navigation Channels Project Location on Texas Coastline

The Galveston Bay Area Navigation Study (GBANS), Feasibility Report and Environmental
Impact Statement (EIS) for improving the Houston and Galveston channels was completed in
1987, and recommended that the Galveston Harbor and Channel be deepened to 51 feet and
widened to 450 feet to provide access to deeper water in the Gulf of Mexico. Issues raised during
the Washington review of the 1987 GBANS resulted in a decision by the Assistant Secretary of
the Army for Civil Works (ASA (CW)) that a reevaluation study would be performed.



A limited reevaluation report (LRR) was completed in November 1995 and made
recommendations for project implementation. The Port of Houston Authority (PHA) and the City
of Galveston were the non-Federal sponsors of the Houston-Galveston Navigation Channels,
Texas Project (HGNC). By letter dated May 24, 2006, the NFS for the project transferred from the
City of Galveston to the Board of Trustees of the Galveston Wharves (Port of Galveston, (POG)).

The 1995 LRR presented a plan that consisted of deepening and widening the HSC and deepening
of the Galveston Harbor and Channel in two phases. Phase I consisted of deepening the channels to
a depth of 46 feet; Phase Il further proposed deepening the channels to 51 feet. Environmental
studies were conducted at that time to assess the impacts of a 51-foot channel; however, it was
later determined that deepening the channel to 51 feet was not economically justified.

Deepening of the Houston portion to 46 feet was completed in 2005, Deepening of the Galveston
Channel did not proceed at that time due to the NFS lack of funds. Once funds were available, the
benefits and costs of the Recommended Plan as identified in the 1995 LRR and authorized by
WRDA 1996, were updated by the Houston-Galveston Navigation Channels, Texas, Galveston
Channel Project, Final Limited Reevaluation Report, dated May 31, 2007, (2007 LRR). The
2007 LRR updated project design, cost, benefits and environmental impacts specifically
related to the Galveston Channel Reach. The 2007 LRR recommended plan consisted of
deepening portions of the Galveston Harbor Channel to 46 feet from Station 0+000 to Station
20-+000 (2.16 miles) with a bottom width varying from 650 to 1,112 feet and a side slope of 1 vertical
to 3 horizontal. Deeping was completed in January 2011, not including the last 2,571 feet which
remained at a 41 feet depth.

1.4 Current Study
On February 29, 2016 a new FCSA was signed between USACE and the Board of Trustees of
The Galveston Wharves to resume investigations on deepening the remaining 2,571 feet of the

GHCE from 41 feet to 46 feet under this Feasibility Study.

1.5 Authorization
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Table 1: Authorized Project Features for HGNC Project

Date

Project and Work Authorized

Documents

October 12, 1996

The project for navigation and environmental restoration,
Houston-Galveston Navigation Channels, Texas: Report
of the Chief of Engineers, dated May 9, 1996, at a total
cost of $298,334,000, with an estimated Federal cost of
$197,237,000 and an estimated non-federal cost of
$101,097,000, and an average annual cost of $786,000 for
future environmental restoration over the 50-year life of
the project, with an estimated annual Federal cost of
$590,600 and an estimated annual non-federal cost of
$196,000. The removal of pipelines and other
obstructions that are necessary for the project shall be
accomplished at non-federal expense. Non-federal
interests shall receive credit toward cash contributions
required during construction and subsequent to
construction for design and construction management
work that is performed by non-federal interests and that
the Secretary determines is necessary to implement the
project.

Water Resources
Development Act
1996, Section
101(a)(30), P.L. 104-
303

October 27, 2000

That the Secretary of the Army, acting through the Chief
of Engineers, is directed to design and construct barge
lanes at the Houston-Galveston Navigation Channels,
Texas, project immediately adjacent to either side of the
Houston Ship Channel, from Bolivar Roads to Morgan
Point, to a depth of 12 feet with prior yvears™ Construction,
General carry-over funds.

Energy and Water
Development
Appropriations Act,
2001, P.L. 106-377,
Section 1(a)(2)
Appendix B -H.R.
5483, 106" Congress
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1.6 Description of Previously Authorized Project

Additional information pertaining to the Station numbers, depths, bottom widths and channel
lengths for the GHCE channel reaches is presented in Table 2. The term “Station” refers to a
horizontal distance in feet measured along the centerline of the channel and is used to indicate the
relative location of a particular portion of the channel.

Table 2: Approximate Channel Segments for the GHCE Reaches

Depth
£ Channel Segments and Station Numbers for Each Reach of the (Feg Bottom | Channel | Channel
g . Width Length | Length
-4 GHCE Praject below feer) (fee) (miles)
MLLW)
Galveston Harbor and Channel portion of the HGNC Project
Extended Entrance
48 800 20,160 38
T | 55+840 0 76+000 ’ 0
§ | Enwrance
s 48 800 5.325 48
T | 3045151054840 22
£ § [Outer Bar
» = ( .
25 27531030515 * 800 8,763 7
£ 3 Inner Bar
[ 4 33
§ 4+490 to 21+753 46 800 17.262 33
$ | Bolivar Roads
46 800 4,490 0.8
0+000 to 4+490 ’
§ R Galveston Harbor Channel (from Bolivar Roads to Pier 9% 4% 8000 39
g% 0+000 to 8+000 Varies
z B
g & | Galveston Harbor Channel (from Pier 9 to Pier 38) 650-1,133
5 S 46 12,000 2.3
£ 5 | 8000 to 20+000
£ 3
%3 Galveston Harbor Channel (from Pier 38 to 43 Street) 1+
i
5 20000 to 22+571 M 1,085 2511 05

+ The existing 46-foot Galveston Harbor Channel terminal end at Station 20+000 functions as a turning basin as it encompasses
the entire width and length of the channel which is 1,075 feet wide by approximately 4,700 feet in length.

+¥The section of Galveston Harbor Channel referred to in this document as the Galveston Harbor Channel Extension was not
included in the 1995 LRR project/HHGNC Project and is not reflected in channel length total.

Dredged material from the Offshore and Bolivar Roads area (see Figure 3) was designated to be
deposited in the Gulf, within a beneficial use berm and in an Ocean Dredged Material Disposal
Site (ODMDS). Material from the Galveston Channel Reach and the Bayou Reach of the HSC
was authorized for placement in upland, fully confined placement areas (PAs). Material from the
Bay Reach was designated to be used beneficially for the environmental restoration plan described
below.

The environmental restoration portion of the authorized HGNC consists of the initial construction
of tidal marsh habitat and a colonial waterbird nesting island through the beneficial use of new
work dredged material, and incremental development (deferred construction) of additional marsh

habitat through the beneficial use of maintenance materials dredged from Galveston Bay. The
8
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HSC portion of the HGNC involved environmental restoration and navigation, whereas, the
Galveston portion of the HGNC only involved navigation. Figure 4 shows the location of the
environmental restoration features for the HSC portion of the HGNC.
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Figure 4 — Environmental Restoration Features for the HSC portion of the HGNC
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Responsibility for the Offshore Reach is shared by both of the current NFSs of the HGNC. The
Bay and Bayou Reaches are the responsibility of the PHA, and the Galveston Channel Reach is
the responsibility of the POG.

1.7 Vertical Datum

Army regulations and U.S. Army Corps of Engineers (USACE) Headquarters guidance on tidal
datum, provided in Engineering Technical Letter (ETL) 1110-2-349 REQUIREMENTS AND
PROCEDURES FOR REFERENCING COASTAL NAVIGATION PROJECTS TO MEAN LOWER
LOW WATER DATUM, dated April 1, 1993, and Engineer Manual (EM) 1110-2-1003, April 1,
2002, stress the necessity of converting local datum, such as mean low tide (MLT) to mean lower
low water (MLLW). EM 1110-2-1003 further states that MLLW should be tied to the North
American Vertical Datum of 1988 (NAVD 88). The predominate reasons for conversion to
MLLW is the need for consistency throughout the ports of the U.S., to enhance the continuity of
National Oceanic and Atmospheric Administration (NOAA) and U.S. Coast Guard (USCG)
navigation charts and to avoid misconceptions within the shipping and dredging industries with
regard to channel depths.

The Galveston District has recently converted the local Mean Low Tide (MLT) datum to the Mean
Lower Low Water (MLLW) datum. Reference the Draft MLT to MLLW Vertical Datum
Conversion: Galveston Harbor, Texas City Ship Channel, Houston Ship Channel, Engineering
Documentation Report, June 2015 (2015 MLT to MLLW EDR). The calculated MLLW datum
for the Galveston Harbor Channel Project is 1.18 feet above zero MLT at the Texas Coastal Ocean
Observation Network (TCOON) Gage 1450 (Galveston Pier 21). The calculated conversion was
rounded to the nearest foot for application to authorized channel depths. The elevations in this
appendix and Feasibility report have been converted to MLLW except as noted as MLT.
Engineering analysis done prior to the datum conversion have remained in MLT. The Vertical
Tidal Datum Table below provides the depth conversion relationship between MLT to MLLW for
the existing GHC.

TABLE 3: VERTICAL TIDAL DATUM CONVERSION
Project Project Conversion
Depths Depths from MLT to
Project Name Station Nos. MLT, ft MLLW, ft MLLW, ft
GHC 0+000 to 20+000 -45 -46 -1
GHC 20+000 to 22+571 -40 -41 -1

10
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Additional References for consultation during Pre-Construction Engineering and Design (PED) may
include the following post-2003 guidance pertaining to tidal datum:

1. ER 1110-2-8160, “Policies for Referencing Project Elevation Grades to Nationwide Vertical
Datums”, dated March 1, 2009;

2. Engineer Circular (EC) 1110-2-6070, “Guidance for a Comprehensive Evaluation of Vertical
Datums on Flood Control, Shore Protection, Hurricane Protection, and Navigation Projects”, dated
July 1, 2009,

3. EM 1110-1-1005, “Engineering and Design — Control and Topographic Surveying”, Appendix B-6.
Implementation Actions, dated January 1, 2007; and

4. EM 1110-2-6056, “Standards and Procedures for Referencing Project Evaluation Grades to
Nationwide Vertical Datums”, dated December 31, 2010.

1.8 Previously Authorized Project Cost Information

Table 4 provides a comparison of 1) the estimated cost for the project as authorized by Congress;

2) the project last presented to Congress in which barge lanes were authorized for construction under the
HSC portion of the project; 3) the authorized project updated to FY 17 price level. These last costs were
developed by price leveling the costs from the certified Total Project Cost Summary (TPCS), dated 23
August 2016 (see Appendix C) to FY 17 price levels.

The $13,395,000 shown under the “Galveston Channel - Navigation” portion of Table 4 is the estimated
cost (less associated costs) of the Recommended Plan identified later in this report.

The most current cost estimate dated 1 October 2016, for GHCE estimates the Constant Dollar Cost (does
not include inflation) at FY 17 price levels as $15,333,000 (Table 4). For the purpose of calculating the
Section 902 limit once the project is authorized, the total estimated project first cost is $13,395,000, FY 17
price level, including an estimated Federal share of $10,046,250 and an estimated non-Federal share of
$3,348,750.

11
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Table 4: Total Project First Costs

Total Project Cost Summary - FY 17 Price Level

Construction Item Total Costs | Federal Non-
Federal

Channel Dredging $11,490,000

Berthing Costs (N $1,938000|  1$1,938,000

'For the purpose of calculating the Section 902 limit, the total cstimated first cost of
the project at FY 17 price levels (1 October 2016) is: $13,395,000 including an
%gti§1}1%te7(}5 ()Federal share of $10,046,250; and an estimated non-Federal share of
53, . N
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2.0 PROBLEMS AND OPPORTUNITIES

2.1 Problems

Insufficient Federal channel depth and transportation cost inefficiencies.

Larger ships that transit the Galveston Harbor Channel Reach, Station 00+000 to Station 20+000,
currently experience transportation delays due to insufficient Federal channel depths. In order to
reach port terminals beyond Station 20+000 (Gulf Sulphur Services and Texas International
Terminals) larger ships must light-load or cargo must be shipped using smaller vessels. The
remaining 2,571 feet of authorized channel in the Galveston Channel Reach is only 41 feet deep,
and the local sponsor and facilities at the far end of the Galveston Channel Reach are not able
to take full advantage of the 46 feet depth of the remainder of the channel.

The economy of the U.S. has become increasingly dependent on waterborne transportation for a
wide range of manufactured goods and raw material. The 41-foot authorized channel serves Piers
39, 40 and 41, which have historically handled general cargo, and two additional docks that handle
sulphur and dry bulk commodities (e.g. barite). While container vessels have not historically been
light-loaded, deep-draft vessels carrying bulk dry commodities that are transiting the 41-foot
portion of the Galveston Harbor Channel must arrive and depart light-loaded.

2.2 Opportunities

Reduce transportation costs.

There is an opportunity to reduce transportation costs for vessels transiting the Galveston Harbor
Channel due to the recent addition of portside service facilities utilizing the existing 41-foot
channel. This translates to an opportunity to seek the additional authorization needed to extend
the limits of the currently authorized 46-foot channel which stops 2,571 feet short of these
relatively new facilities.

Deepening the remainder of the channel will allow the facilities at the end of the channel to
transport larger volumes of goods with each movement via more fully loaded vessels or deeper
draft vessels. This improves productivity by moving cargo more efficiently with less energy
expended.

2.3 Existing Conditions

The Galveston Channel intersects at the Inner Bar Channel Station 5+547 and is subdivided into
two reaches: Station -8-+648.85 to Station 1+700 at Pier 9, and Station 1+700 to Station 13+900,
from Pier 9 to 43rd Street. The Extension, Entrance, Outer and Inner Bar Channels have been
deepened to their new depths (46 feet) through the previous Houston-Galveston Navigation

13
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Channels, Texas Project. The previously authorized and maintained depth for the area of the
Galveston Channel known as the Galveston Channel Reach is 41 feet deep with a width of
approximately 1,085 feet. The authorized project template would deepen the channel to 46 feet.
The width of the channel would remain the same or smaller than the existing channel, except for
the area that intersects with the Houston Ship Channel (HSC). Dredged material from the project
is currently disposed of at the San Jacinto and Pelican Island PAs. The Pelican Island PA is located
north of the Galveston Channel, approximately 1,100 acres in size and currently divided into three
cells. The San Jacinto PA is approximately 500 acres in size and located on the east end of
Galveston Island, just north of the Seawall.

2.4 Future Without-Project Condition (FWOP)

USACE is required to consider the option of "No-Action" as one of the alternatives in order to
comply with the requirements of the NEPA. With the No-Action plan, which is synonymous with
the "Future Without-Project Condition,” it is assumed that no project would be implemented by
the Federal Government or by local interests to achieve the planning objectives. The No-Action
Plan forms the basis against which all other alternative plans are measured. The future without
project condition forms the basis from which alternative plans are formulated and impacts are
assessed. Under the future without-project conditions there would be no Federal action to address
the navigation concerns. Alternatives are compared to the same without-project condition.

The No-Action Alternative is the continued maintenance of the existing 41 feet deep by 1,085 feet
wide channel segment extending a distance of 2,571 feet between Station 20+000 and Station
22+571 (Figure 5). Maintenance dredging of this section is typically performed every four years
to maintain project depth. During each four year maintenance cycle approximately 648,000 cubic
yards of material are dredged and placed in the existing, designated upland confined Pelican Island
PA. Under the No-Action Alternative deeper draft vessels seeking access to the bulk cargo and
sulphur facilities at the far west end of the channel would continue to be constrained by channel
depth and would continue current non-structural practice of light-loading Panamax vessels to
access and depart the bulk cargo facilities. The future without-project condition alternative would
retain the 41-foot deep and the 1,085-foot width. The current channel depth and width would
continue to limit the efficient movement of commodities by vessels traveling the waterway. The
efficiency of the channel would be further burdened by the fact that the adjacent Houston
Navigation and Galveston entrance channels are currently dredged to -46 feet. For discussion
concerning vessel draft distribution see the economic analysis section on Fleet Characteristics.

14
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2.5 I'uture With-Project Condition

The future with-project condition includes deepening most of the Galveston Channel, known as the
Galveston Channel Reach, to a depth of 46 feet. The alignment of the Galveston Channel as
presented in the 2007 LRR and shown in Figure 5 is the recommended plan. There were no
significant changes within the project area that warranted a complete reevaluation of potential
alternatives or preparation of a new NEPA document; therefore, this report updates project
economics and costs of the 2007 recommended plan, and includes limited, required updates of
environmental coordination. Details on the original alternatives can be found in the 1995 LRR. No
increases in sedimentation are expected as a result of the proposed deepening. Based on this
consideration, there is no change to maintenance dredging requirements in the with- versus without
project condition.
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3.0 PLAN FORMULATION
3.1 Federal Objective

The Federal Objective of water and related land resources project planning is to contribute to
national economic development (NED) consistent with protecting the Nation’s environment,
pursuant to national environmental statutes, applicable executive orders, and other Federal
planning requirements. NED objectives stress increasing the net values of the national output of
goods and services and improving economic efficiency on a national level. The plan that
reasonably maximizes net benefits is the NED plan.

Federal objectives are designed to assure systematic interdisciplinary planning, assessment, and
evaluation of plans addressing natural, cultural, and environmental concerns, which will be
responsive to Federal laws and regulations.

3.2 USACE Environmental Operating Principles (EOPs)

Throughout the study process, EOPs are considered at the same level as economic issues. The
seven re-energized EOP principles (July 2012) are:
1. Foster a culture of sustainability throughout the organization;
2. Proactively consider environmental consequences of all USACE activities and act
accordingly;
Create mutually supporting economic and environmental solutions;
Continue to meet our corporate responsibility and accountability under the law for
activities undertaken by the USACE which may impact human and natural environments;
5. Consider the environment in employing a risk management and systems approach
throughout life cycles of projects and programs;
6. Leverage scientific, economic, and social knowledge to understand the environmental
context and effects of USACE actions in a collaborative manner; and
7. Employ an open, transparent process that respects views of individuals and groups
interested in USACE activities.

& W

3.3 Planning Objectives

The planning objectives and constraints reflect the reasons for conducting the planning effort. The
objectives provide the result that is desired from a project while the constraints tell us what to
avoid during the formulation of our plans. The following planning objectives were used in
formulation and evaluation of alternative plans:

e Increase deep-draft navigation efficiency for Galveston Harbor Channel over the 50-year

16
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period of analysis;

* Develop an alternative that is environmentally sustainable for the 50-year period of
analysis; and

» Reduce navigation transportation costs to and from Galveston Harbor Channel to the
extent possible over the 50-year period of analysis.

3.4 Planning Constraints

Unlike planning objectives which represent the desired positive changes, planning constraints
represent restrictions that should not be violated. The following constraints apply to this
Feasibility Study:

o The study process and plans must comply with Federal and State laws and policies;

o Fish and wildlife habitat affected by a project should be minimized as much as possible
and preserved, if possible; and

e Alternative plans that resolve problems in one area should not create or amplify problems
in other areas.

o Project depths in excess of 46 feet at Galveston Harbor Channel would not provide
additional navigation efficiency benefits vessels are constrained by the adjacent 46-foot
authorized channel to reach the study area.

3.5 Plan Fornulation Process

During discussions with the Vertical Team (VT), USACE Headquarters (HQ) and Southwestern
Division (SWD), in May 2016 on the appropriate path forward for expediting completion of this
Feasibility study the team agreed to convert the prior 2013 study Post-Authorization Change Report
(PACR) to a Feasibility Report under the Legacy path rather than SMART planning process. No
reformulation would be required as the scope of the recommended plan remains the same,
deepening the remaining 2,571 feet of the GHCE to 46 feet. The major updates required to finalize
this feasibility report are updating the economics, costs, and NEPA coordination.

The planning process for this study has been primarily driven by the overall objective of reviewing
and updating the 2013 PACR which analyzed various channel deepening configuration to identify
the NED plan. The NED plan included a recommendation to deepening the remainder of the GHCE
to match the existing 46-foot depth, allowing for end users to accrue cost savings and benefits while
ensuring safe ship traffic along the Galveston Harbor and Channel and protecting the Nation's
environmental resources. Prior studies were reviewed to identify areas of data collection needed to
move forward with reevaluating the study. Additional alternatives from the 1995 LRR were not
developed. This study and subsequent studies were a reevaluation of an existing authorized plan

with the primary purpose of updating the project economics and costs. Alternatives developed
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during the 1995 LRR study were vetted through the USACE Engineering Research and
Development Center (ERDC) ship simulation laboratory. The ship simulation defined the
minimum design width required; therefore, no widening alternatives were considered. The terminal
end of the GHC functions as a turning basin as it encompasses the entire width and length of the
channel which is 1,075 feet wide by approximately 4,700 feet in length. Vessels require this area
due to the strong currents within the GHC in order to maintain steerage. The width of the channel
in the extension matches this 1,075 feet width. As such, measures for widening and turning basins
were not considered for the extension as the ship simulation already verified the width as adequate.

The planning objectives and constraints form the basis for subsequent plan formulation, alternative
screening and the identification of the Recommended Plan. The expected FWOP Condition
(synonymous to the “No-Action Plan”) was developed for comparison with other alternatives.
Additionally, structural and non-structural alternatives were developed. For the structural plans,
a variety of channel depths with dredged material placement alternatives were developed,

evaluated and screened.
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3.6 Structural Alternatives

The following Structural Alternatives were considered:

1. 43 feet Deep Channel;
2. 44 feet Deep Channel;
3. 45 feet Deep Channel; and
4. 46 feet Deep Channel.

Net benefits are still rising at 46 feet, however, as addressed under the Section 3.4 Planning
Constraints, project depths in excess of 46 feet would not provide additional navigation efficiency
benefits as vessels must traverse the adjacent 46-foot authorized channel to reach the study area.
Therefore, depths below 46 feet have not been considered for the extension.

Ship simulation performed for the 1995 LRR study validated the required dimensions for the design
vessels safe maneuverability for the entire Galveston Harbor Channel. The recommendation for
this specific reach of the Galveston Harbor Channel was constructed for the 46-foot depth project.
The ship simulation defined the minimum design width required; therefore, no widening
alternatives were considered. No lengthening was considered as the channel terminates at the end
of the 3.6 mile Galveston Harbor Channel.

The width of the channel in the extension matches this 1,075 feet width. As such, measures for
widening and turning basins were evaluated using ship simulation; which provided the with-project
footprint.

Construction of the 43, 44, 45, and 46-foot channel alternatives would involve dredging the bottom
width of the existing channel only. The existing channel width in the extension is 1,085 feet
whereas the new bottom width will be 1,075 feet as shown on Figure 7 in Section 5.1 Project
Description. New work materials identified in the Engineering Appendix, Section 6.2.1, consist
primarily of stiff to hard high-plasticity clays. Project design elements (e.g., channel width, side
slopes, advanced maintenance and allowable over-depth), annual maintenance quantities and
impacts for all channel deepening alternatives being considered are essentially the same, but the
initial new work dredged quantities generated from the construction of each of alternative would
vary. Table 5 presents estimated channel construction new work quantities for each alternative
considered.
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Table 5: Initial Dredged Quantities for Channel Alternatives

Total Estimated ‘New| New Work Federal *Third-Party
Channel Alternative Work Volume Channel Dredge Volume Facilities
(cubic yards) (cubic yards) (cubic yards)
43 feet Deep Channel Project 255,100 200,400 54,700
44 feet Deep Channel Project 373,233 304,867 68,367
45 feet Deep Channel Project 491,367 409,333 82,033
46 feet Deep Channel Project 609,500 513,800 95,700

"New work volume includes quantities for advance maintenonce and allowable overdepth.

*The Third-Party Facilities dredged volume is not dredged from the Federal Channel; it is dredging of the
Third-Party berth. This is necessary for the Third-Party Facility to benefit from the deepening of the
Federal Channel to 46 feet. This work is considered an associated cost used in the BCR and is also
considered in the placement area capacity analysis.

For all channel project alternatives considered, deepening of the channel and future maintenance
would be performed using a hydraulic pipeline dredge with channel dimensions matching the new
46-foot project authorized by WRDA 1996. Shoaling rates at the project location were determined
to be stable (the same as the FWOP) and not impacted by the proposed channel depths, based upon
a long history of maintenance dredging at the site and engineering analysis. Estimated
maintenance dredging for each of the proposed channel alternatives would remain at 648,000 cubic
yards per dredging cycle (every four years), representing no increase over current maintenance
dredging quantities for the existing 41-foot channel.

3.8. Dredged Material Placement Alternatives

Several dredged material placement alternatives were considered, including the existing upland
confined PA (i.e, Pelican Island PA), a new upland confined PA on Pelican Island, and a new
beneficial use site (marsh) located off the west end of Pelican Island (Figure 6). The Engineering
Appendix includes more detailed information on the following placement options, including
existing soils data and foundation conditions.
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Beneficial use was considered during plan formulation and discussed in the EA; however, marsh
creation was not selected as part of the NED plan. The construction process and design for marsh
creation is similar regardless of the beneficial use quantity and corresponding marsh size. Marsh
creation would entail mechanically constructing a perimeter dike at an elevation of +5 feet,
assuming the average elevation of bay bottom along the west side of Pelican Island is around -5
feet. It was assumed that about 4 feet of the existing bay bottom material is soft and would be
removed and replaced with suitable materials. The perimeter dike would be constructed by
hydraulic fill methods using new work from the channel deepening. The perimeter dike would be
armored using a combination of geotextile, blanket stone, and riprap.

The new work material from the construction of the channel deepening project would be pumped
into the marsh site, and amphibious equipment would be used to guide the dredge discharge for
fairly even placement across the site. As a follow up measure, five feet deep circulation channels
would be constructed inside the marsh cell. Excavated material from construction of the
circulation channels would be placed in the eastern area of marsh near the Pelican Island shoreline.
Outlet structures would alse be put into place. More detailed information on the Beneficial Use
Alternative is available in Section 6.3 Beneficial Use Site Alternatives in the Engineering
Appendix. Conceptual Drawing B-02, showing the beneficial use alternative, is also available in
that appendix.

3.9 Non-Structural Alternatives
Light-loading vessels to accommodate larger vessels under the existing depths was
identified as a non-structural alternative. Light-loading is already in use under the without-

project condition and therefore was eliminated from the study as it does not provide transportation
cost savings. Each alternative also assumes some amount of light-loading continues to occur.
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4.0 EVALUATION OF CHANNEL AND PLACEMENT ALTERNATIVES

4.1 Screening of Alternatives

The alternatives were evaluated on their ability to meet the planning objectives to;

o Increase deep-draft navigation efficiency for Galveston Harbor Channel over the 50-year
period of analysis;

e Develop an alternative that is environmentally sustainable for the 50-year period of
analysis; and

* Reduce navigation transportation costs to and from Galveston Harbor Channel to the
extent possible over the 50-year period of analysis.

Each alternative was evaluated with respect to the aforementioned criteria (Table 6).
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Table 6: Alternatives Screening Matrix

Screening Increase deep- Be Maximize
Criteri draft navigation environmentally Net Benefits
riteria .
efficiency acceptable
Channel
Alternative'
No-Action Alternative v
{41 feet Deep Channel)
43 feet Deep ) v v
Channel Alternative
44 feet Deep' v v
Channel Alternative
45 feet Deep. v v
Channel Alternative
46 feet Deep
Channel Alternative (Recommended v v v
Plan)

""The channel width for alf alternatives, not including the No-Action Alternative, is 1,075 feet. The No-
Action Alternative maintains the existing authorized width of 1,085 feet associated with the currently
authorized -41 feet MLLW depth of this channel segment.

The No-Action Alternative is considered environmentally acceptable since it would continue to
involve only minor temporary impacts to bay bottom experienced during routine maintenance
activities. However, deeper draft vessels attempting ingress and egress to the bulk cargo facilities
at the far west end of the channel would continue to be constrained by existing channel depth, and
would continue current practices of light-loading to access and depart the bulk cargo facilities.

4.2 Increasing Navigation Efficiency

Navigation efficiency is based upon transportation cost savings which produces economic benefits.
As detailed in the economic appendix and summarized in Table 7, each alternative produces

transportation cost savings.

Table 7: Transportation Cost Savings per Ton

Channel Depth | 41 feet 42 feet 43 feet 44 feet 45 feet 46 feet
Cost per Ton $33.82 $30.91 $20.93 $29.02 $28.16 $27.35
Savings per Ton - $2.91 $3.89 $4.81 $5.67 $6.47
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All proposed channel deepening alternatives increased navigation efficiency since deeper channels
allow larger volumes of goods to be transported with each vessel movement, as light-loaded
vessels can be more fully loaded or smaller vessels are replaced with larger deeper-drafting vessels.
As shown in the bottom line, the savings per ton increases from $2.91 for a 42-foot channel to
$6.47 for a 46-foot channel (Appendix A — Economic Analysis; Fleet Characteristics).

Costs, including dredging, placement, and Operations and Maintenance (O&M) costs for the 50-
year period of analysis were estimated from all of the alternatives and compared to the project
benefits.

Table 8 displays a summary of the economic analysis and includes benefit-cost ratios (BCRs) and
net excess benefits compared to the cost of the proposed project modifications. Only the 46 feet
deep channel alternative would accommodate fully-loaded deep-draft vessels traversing the
adjacent 46-foot authorized channel ingress and egress of the Port’s bulk and sulphur terminal
facilities located at the end of the channel thus maximizing project benefits as shown in Table 8.
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Table 8: Summary of Economic Analysis
Galveston Harbor Channel Extension BCR @ 2.875%

Galveston Harbor Channel Extension
Summary of Economic Analysis

Item 43-foot 44-foot 45-foot 46-foot
Project Cost $6,828,000 $9,002.000 $11,202.000 $13,395,000
Associated Costs $1,108,000 $1,385,000 $1,661,000 $1,938,000
Months to Construct 5 5 3 5
Interest During Construction $38,000 $50,000 $62,000 $74,000
NED Investment Cost $7.974,000 $10,437.000 | $12,925.000 $15.407.000
Average Annual Cost $303,000 $396,000 $491.000 $585,000
Average Annual Benefits $960,000 $1,186,000 $1.398,000 $1,597,000
Net Excess Benefits $657,600 $790,000 $908,000 $1.012,000
Benefit-Cost Ratio @ 2.875% 3.2 3.0 2.9 2.7
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4.3 Environmental Acceptability

Impacts resulting from any of the proposed channel deepening alternatives would involve only
minor temporary impacts to bay bottom comparable in type and magnitude to those experienced
during routine dredging maintenance that occurs under the FWOP to maintain the existing channel
template. Therefore, all proposed channel alternatives are considered environmentally acceptable
and no mitigation would be required for any of the alternatives.

4.4 Identification of the Recommended Plan

The 46-foot channel is the national economic development (NED) plan; the NED plan
reasonably maximizes net benefits (benefits minus costs), meets the planning objectives, and is
environmentally acceptable; as such it is the Recommended Plan.

A hydraulic pipeline dredge would be used to minimize turbidity during initial dredging. Initial
dredging would temporarily increase water column turbidity during dredging activities for any of
the proposed channel deepening alternatives, however, these are considered minor and are
comparable in type and magnitude to those experienced during routine maintenance dredging that
occurs for the existing channel template. Typical cut depth of maintenance material would be
identical to the new work.

The least cost (base plan) for dredged material management is to use the Pelican Island PA.
Beneficial use may be further explored as needed during preconstruction, engineering, and design
(PED) or in the future using Section 204 of WRDA 1992 or Section 207 as amended by Section 2037
of WRDA 2007. The NFS supports upland placement and does not request beneficial use at this
time.

This alternative was evaluated in further detail and refined in Section 5, Selected Plan. In addition,
its relationship to the overall HGNC project is described.
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5.0 SELECTED PLAN

The identification of the Recommended Plan from the various alternatives was based upon
economic and environmental factors. The environmental consequences are fully described in
Section 4 of the EA. There are no adverse environmental impacts anticipated from deepening the
remainder of the GHCE. Impacts resulting from the proposed deepening are considered
comparable in type and magnitude to those experienced during routine maintenance of the existing
channel.

(1) NED. For all project purposes except ecosystem restoration, the alternative plan that reasonably
maximizes net economic benefits consistent with protecting the Nation’s environment, the NED
plan, shall be selected. The ASA (CW) may grant an exception when there are overriding
reasons for selecting another plan based upon other Federal, State, local, and international
concerns. The Recommended Plan is the NED plan.

(2) Regional Economic Development (RED). The RED account identifies changes in the
distribution of regional economic activity. Evaluations of regional effects are to be carried out
using nationally consistent projections of income, employment, ocutput, and population (ER 1105-
2-100). Construction of the 46-foot channel from Station 20-+000 to Station 22+571 would provide
the navigable depths to the facilities at the end of the channel and allow these users to benefit from
the adjacent 46-foot channel and reduce transportation costs realized through the more efficient
loading of vessels on a per trip basis. During project construction, the study area would likely have
an increase in construction employment and local purchases of construction materials, although this
would be temporary. The primary economic bases of the study area include container ship and barge
terminal for handling general cargo, sulphur, and dry bulk commodities. As a result of the
Recommended Plan, positive economic effects to the study area would occur.

(3) Effects on Environmental Quality (EQ). The EQ account identifies the nonmonetary effects on
significant natural and cultural resources (ER 1105-2-100). Environmental considerations
associated with these actions include those related to dredging and disposal of dredged material.

(4) Other Social Effects (OSE). The OSE account identifies the plan effects from perspectives that
are relevant to the planning process, but are not reflected in the NED/NER, EQ, and RED accounts
(ER 1105-2-100). Structural and nonstructural alternatives must reflect close coordination with
interested Federal and State agencies and the affected public. The effects of these measures on the
environment must be carefully identified and compared with technical, economic, and social
considerations and evaluated in light of public input. The proposed project would not have a
disproportionate adverse impact on minority or low-income population groups within the project
area.
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5.1 Project Description

The proposed channel improvements consist of deepening a segment of the existing 41 feet deep
by 1,085 feet wide channel to 46 feet, for a distance of 2,571 feet. The deepening will originate
near POG Pier-38 at Station 20+000, continue westward towards Pelican Island Bridge and end at
Station 22+571. Station 20000 demarcates the farthest extent of the authorized 46-foot Galveston
Harbor Channel. The project limits for the newly constructed 46-foot Galveston Harbor Channel
and the GHCE study area shown previously in Figure 5.

Advanced maintenance and allowable over-depth will remain at the current requirement of 3 feet
and 2 feet, respectively, such that the maximum channel depth following periodic maintenance
would not exceed 51 feet.

The existing 41-foot channel template that was authorized under the Galveston Harbor and
Channel, Texas, project has a bottom width of 1,085 feet. The 46-foot channel bottom width would
be 1,075 feet, 10 feet less in width than existing bottom width. Side slopes will be constructed at
1V:3H (1 foot vertical and 3 foot horizontal) as shown in Figure 7. Side slopes will be maintained at
1V:2H.
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Figure 7 — Typical Cross Section of Proposed Extension within Galveston Harbor Channel

New work materials from channel construction, identified in the Engineering Appendix, Section
6.2.1, would consist primarily of stiff to hard high-plasticity clays. This material would be placed in
the upland confined Pelican Island PA (Figure 8), located north of the Galveston Harbor Channel on
the northernmost end of Pelican Island. The PA is approximately 1,100 acres in size and is
currently divided into a three cell system. For an in-depth description of the Pelican Island PA see
Engineering Appendix, Section 6.2.2.
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The current estimated dredged material capacity in the Pelican Istand PA is 70.9 million cubic
yards (MCY) based on an ultimate dike height of + 50 feet and required freeboard of 3 feet, as
discussed in the 1995 LRR. The total new work volume anticipated for placement in the PA from
construction of the channel extension, 726,900 CY includes 513,800 CY from construction of the
extension, 95,700 CY from third-party facilities, plus 102,400 CY of non-pay dredging for the
extension and 15,000 CY of non-pay dredging for the third-party facilities. Non-pay dredging would
be defined as dredging outside the paid allowable overdepth that may occur due to such factors as
unanticipated variations in substrate, incidental removal of submerged obstructions, or unusual wind
and wave conditions. See the Engineering Appendix, Section 2.8 for definitions of the various
dredging volumes included in the total new work volume.

The maintenance dredging cycle of the channel is defined as the average number of years between

the O&M dredging operations for a historical period. Each channel or reach may or may not have

its own dredging frequency. The District’s Dredging Histories Database, a Microsoft Access-

based computer program, was utilized to establish the existing shoaling rate and dredging frequency
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for the newly constructed 46-foot Galveston Harbor Channel.

Referencing the 2007 LRR, Engineering Appendix document, an analysis of 24 years of dredging
history identified six maintenance dredging cycles with an estimated shoaling rate of 1,425,500
cubic yards per year for the complete 22,571-foot long channel. The newly constructed 46-foot
deep channel shoaling rate will be assumed to remain the same as the existing channel; therefore, a
linear interpolation of the channel dredging data produces a shoaling rate of approximately
162,000 cubic yards per year for the proposed extension. The maintenance dredging frequency
will remain the same (four years) as the existing 46-foot channel (Engineering Appendix, Section
2.6).

About 7.8 MCY of maintenance material (12 maintenance cycles) is forecast for the project
(Station 20+000 to Station 22+571) over the 50-year period of analysis, the same as is required for
the existing 41-foot channel. All maintenance material would be placed in the existing upland
confined Pelican Island PA, consistent with current practices. However, the PA must have
capacity for storage of maintenance dredging volumes from the entire GHC (Station 0+000 to
Station 22+571) which totals about 68.4 MCY over the 50-year period of analysis. Including the
projected new work volume (726,900 cubic yards), the total forecast dredging volume for the 50-
year period of analysis is about 69.2 MCY, leaving about 1.7 MCY of available capacity.

No increment of maintenance volumes over and above the historic dredging volumes is anticipated
as a result of deepening the channel to 46 feet; therefore, Pelican Island PA has more than
sufficient remaining capacity to accommodate the new work volume generated by this project.
Based on analysis of the Pelican Island PA capacity, there is no requirement for additional
placement areas to contain the new work or maintenance dredge materials over the 50-year period
of analysis.

According to the 1995 LRR, previous estimates made near or prior to 1995 indicate that the make-
up of dredged maintenance material from the channel has consisted in the past of approximately 80
percent fine grained materials and approximately 20 percent coarse grained or sandy materials
(Engineering Appendix, Section 6.2.1).

A hydraulic pipeline dredge would be used to minimize turbidity during initial dredging. Initial
dredging would temporarily increase water column turbidity during dredging activities for any of
the proposed channel deepening alternatives, however, these are considered minor and are
comparable in type and magnitude to those experienced during routine maintenance dredging that
occurs for the existing channel template. Typical cut depth of maintenance material would be
identical to the new work. For O&M dredging, standard operating procedures employ a pipeline
dredge.
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The extension would continue to allow the same advanced maintenance and allowable over-depth
after it is deepened (Appendix B - Engineering Appendix).

Past NEPA documentation and coordination for the adjacent 46-foot channel identified impacts to
bay bottom (benthic habitat) as minor and temporary and required no mitigation. Deepening the
extension involves deepening only 2,571 linear feet of channel to match the bottom depth of the
recently constructed 46-foot channel. Environmental impacts were analyzed for deepening the GHC
and no significant or adverse impacts were identified. Policy compliance and agency coordination is
documented in the EA.

3.2 Design and Construction Considerations

The GHCE project would involve deepening a portion of the Galveston Harbor Channel that is
currently authorized and maintained at 41 feet deep. All dredged material resulting from the
deepening would be placed in the existing Pelican Island PA. No additional land acquisition is
required for dredged material placement or channel dredging.

The proposed channel center alignment extends westward from Station 20+000 to the end of the
existing 41-foot channel at Station 22+571. This portion of channel would be constructed to match
the design of the adjacent newly constructed 46-foot channel with channel side slopes at 1V:3H,
and bottom width of 1,075 feet.

5.3 Total Project First Costs

The costs from the certified TPCS dated 1 October 2016 (see Appendix C) were updated to FY 17
price levels. The Total Project Cost (October 2016 price levels) for this feasibility report estimates
the constant dollar cost of the GHCE Project at $15,333,000. The fully funded (total project cost)
project estimate, including contingencies and escalation, is $16,305,000. The study expenditures are
not included in that figure.

New authorization is required for the GHCE. The project first cost (less associated costs) of
$13,395,000 (1 October 2016 price level) for the approximately half mile long project would serve
as the basis for any future 902 limit calculations.

5.4 Project Benefits

The existing HGNC project benefits result from navigation improvements and environmental
restoration improvements. Navigation benefits associated with the various deepening and widening
alternatives were derived from reductions in vessel transportation costs, reductions in vessel delays,
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and reductions in vessel casualties. The proposed deepening of the channel from Station 20+000
to 22+571 will provide navigation improvements to the facilities at the end of the channel by
providing the additional depth to allow these users to benefit from the adjacent 46-foot channel
described in the 1995 and 2007 LRR and reduce transportation costs realized through the more
efficient loading of vessels on a per trip basis. Table 9 shows the Average Annual Benefits for the
HGNC 1995 LRR and the recommended project.

Table 9: Average Annual Benefits

HGNC 1995 LRR Galveston Harbor Channel Extension
Average Annual Benefits Average Annual Bencefits
(October 1994 prices, 7.75% interest), (October 2016 prices, 2.875% interest)
$87,232,000 $1,597,00

There will be some slight overall increase in the cost of the project due to the one time construction
cost of deepening the extension; however, overall there is expected to be a positive change in
project benefits with the deepening of the extension.

5.5 Benefit-Cost Ratio

The BCR for the GHCE project and the recommended project is shown in Table 10.

Galveston Harbor Channel

HGNC 1995 LRR | HGNC - Galveston Channel )
Extension Feasibility

Project

2007 LRR; updated
economics on Galveston
Portion

(October 1994 prices, (October 2006 prices,

% 1 07
7.75%interest) 4875% inferest) (October 2016 prices, 2.875%

interest)

BCR: 2.3 BCR: 23 BCR: 2.7

The 2007 LRR updated economics for the Galveston Channel Project portion of the HGNC and
showed a BCR of 2.3 using October 2006 prices and 4.875 percent interest.
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The BCR for the Recommended Plan is 2.7. The benefits for the recommended project were
calculated for a 50-year period of analysis using FY 2017 Federal Discount rate of 2.875 percent
and the deep-draft vessel operating costs contained in the Economic Guidance Memorandum
(EGM 15-04).

5.6 Cost Apportionment

Initial construction for the project deepening from 41 feet to 46 feet would be apportioned
75 percent Federal and 25 percent non-Federal with POG, the Sponsor for the GSC portion
of the HGNC. Project First Costs for the recommended project are detailed in Table 11.
Upon completion of construction the local sponsor must provide an additional cash contribution
equal to 10 percent of GNF costs. The costs may be paid over a period not exceeding 30
years. The sponsor’s costs for Land, Easements, Rights-Of-Way, and Removals/Relocations
(LERR) are credited against the additional cash contribution. No LERR credits are anticipated
since the recommended plan will utilize an existing PA, and if constructed deepen the remaining
portion of the channel already in use by the NFS. New aids to navigation are not required for
this extension.
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Table 11: Recommended Plan - First Costs Allocation

(Price Level October 2016)

Costs Allocated to 46-foot Depth

Non-federal

Total Costs Federal Share
Share
General Navigation Features
Lands — Federal 0 0 0
Navigation $11,490,000
Channel Dredging (41-46 feet)* $8,617,500 $2.,872,500
Planning, Engineering and Design $1,504,000 $1,128,000 $376,000
Construction Management $401,000 $300,750 $100,230
Total Project First Costs** $13,395,000 $10,046,250 $3,348,756
Associated Non-Federal Costs (owner cost)
Portside Dock $1,938,000 $0 $1,938,000
With Associated Non-Federal Costs Added $15,333,000 $10,046,250 $5,286,750

KWIIN 2016 returns cost share up to 50 feet MLLW to 75:25

*¥TPCS includes a 24 percent contingency

In reference to cost sharing purposes the recommended plan would be authorized at 46 feet deep
and therefore does meet the definition for a deep-draft project as defined by Section 214 (1) of
WRDA 86. Section 101(a)(4) of WRDA 86 states that the non-Federal Sponsor “.. shall perform
or assure performance of all relocations of utilities necessary to carry out the project, except in the
case of a project for a deep-draft harbor and in the case of a project constructed by non-Federal
interest under Section 204...” neither exception of which apply in this instance.
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5.7 Recommended Plan Environmental Consequences

A Final EA has been prepared that addresses the environmental consequences of the recommended
plan to the GHCE. Environmental impacts resulting from deepening the 41-foot channel to 46 feet
are expected to be negligible because construction will occur within the existing project
footprint and an existing PA will be used. For a detailed discussion of the environmental
consequences of the recommended plan, please refer to Section 4.0 of the Final EA. Summary
points of the environmental consequences discussed in the Final EA are included in the following
paragraphs.

The environmental review of the recommended modifications included consideration of impacts
from sea level rise and to vegetation, wildlife, aquatic resources including Essential Fish Habitat
(EFH), threatened and endangered species, cultural resources, socioeconomic resources,
Environmental Justice, Prime and Unique Farmlands, Hazardous, Toxic, and Radioactive Wastes,
air, noise, water quality, as well as alternative courses of action and cumulative impacts.

The deepening of GHCE would have negligible impacts to very low quality bay bottom habitat
comparable in type and magnitude to those experienced during routine maintenance that occurs
for the existing channel template. No special aquatic sites, including wetlands, would be impacted.
Therefore, no mitigation would be required for this project. Only minor, temporary increases in
turbidity, noise and navigation traffic are anticipated. However, such effects would not be “new”,
but would be among the cyclical recurring impacts that occur during maintenance of the channel.
All affected resources are expected to recover to pre-project conditions after the work is completed.
The proposed project is expected to contribute beneficially to navigation efficiency and is not
expected to contribute negative cumulative impacts to the area.

The EA includes a Draft General Conformity Determination. To comply with the Clean Air Act,
the General Conformity Determination will be completed during Preconstruction Engineering and
Design (PED) when the timing and design of the project is known. The proposed project was
found to be compliant with the Endangered Species Act, Clean Water Act, EFH, the Texas Coastal
Management Plan (TCMP) and other relevant laws and executive orders as discussed in Section
7.0 of the Final EA.

5.10 Public Involvement

Public comment was conducted during the PACR/EA (10 May 2013 to 10 Jun 2013). No adverse
comments were received. Appendix B and E of the 2016 EA contains the coordination record.
The GHCE Project is very limited in scope, non-controversial, and affects only a previously
deepened and regularly maintained channel. No further public review is planned.
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6.0 FEDERAL AND NON-FEDERAL RESPONSIBILITIES

By an agreement dated January 22, 2016, the Government and the NFS agreed to cooperate in the
Feasibility Study of the GHCE, Texas. The proposed work is not within the provisions of the
existing agreement, thus a new PPA will be necessary. Cost sharing of the $13,395,000 will be
75/25 from 41 to 46 feet MLLW.

As discussed in Section 5.2 Changes in Local Cooperation Requirements (outlined in ER 1105-2-

100, Appendix E, Paragraph E-8b(4)(b)), this navigation improvement would serve multiple
properties with different owners.
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7.0 SUMMARY AND CONCLUSIONS

For the purpose of calculating the Section 902 limit, the total estimated first cost of the project at
FY 17 price levels (1 October 2016) is: $13,395,000 including an estimated Federal share of
$10,046,250; and an estimated non-Federal share of $3,348,750.

The results of the economic analysis in Appendix A show that it is economically justified to
deepen the Galveston Channel to 46 feet through the reach presently authorized to 41 feet.
Volume continues to increase at the bulk terminal for minerals used in oil and gas exploration
and a significant share of this volume is constrained by the current channel depth.

Construction of the 46-foot channel from Station 20+000 to Station 22+571 would provide the
navigable depths to the facilities at the end of the channel and allow these users to benefit from the
adjacent 46-foot channel and reduce transportation costs realized through the more efficient
loading of vessels on a per trip basis. All basic features of the project remain the same. The
addition of the 2,571 feet of deepened channel does not add or delete any project purpose.

The economic cost for construction of the extension is approximately $15,333,000, to include
an estimated $1,938,000 in associated costs. The navigation improvements have an average
annual cost of $585,000 and average annual benefits of $1,597,000 and a BCR of 2.7.

These recommendations are made with the provision that Congressional Authorization be obtained
and that prior to implementation of the recommended improvements, the Federal Government and
the NES (POG) would enter into a Design Agreement for Preconstruction, Engineering, and Design
(PED) and a new PPA prior to construction.
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8.0 RECOMMENDATIONS

Since this Feasibility Report is for new additional authorization and the newly authorized costs it
would serve as the basis for any future 902 calculation.

All of the GNF project costs and associated costs are included in the BCR calculation. Total
average annual costs for the project are $585,000 for construction. There are no additional Q&M
costs over the existing project. Fully Funded Cost of the project, which includes Project Costs and
expected escalation totals, is $16,305,000.

These recommendations are made with the provision that, prior to implementation of the
recommended improvements, the NFS shall enter into binding agreements with the Federal
government to comply with the following requirements:

The NFS, prior toimplementation, shall agree, through the amendment to the PPA, to perform items
of project partnership which may include, if applicable, the following:

a. Provide 10 percent of the total cost of construction of the general navigation features
(GNFs) attributable to dredging to a depth not in excess of 20 feet, plus 25 percent of the
total cost of construction of the GNFs attributable to dredging to a depth in excess of 20
feet but not in excess of 46 feet, as further specified below:

(1) Provide 25 percent of design costs allocated by the Government to commercial
navigation in accordance with the terms of a design agreement entered into prior to
commencement of design work for the project.

(2) Provide, during construction, any additional funds necessary to make its total
contribution for commercial navigation equal to 10 percent of the total cost of construction
of the GNFs attributable to dredging to a depth not in excess of 20 feet, plus 25 percent of
the total cost of construction of the GNFs attributable to dredging to a depth in excess of
20 feet but not in excess of 46 feet.

b. Provide all lands, easement, rights-of-way, relocations and disposal (LERRD), including
those necessary for the borrowing of material and disposal of dredged or excavated
material, and perform or assure the performance of all relocations, including utility
relocations, all as determined by the Government to be necessary for the construction
or operation and maintenance of the GNFs;
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Pay with interest, over a period not to exceed 30 years following completion of the period
of construction of the GNF's, an additional amount equal to 10 percent of the total cost of
construction of GNFs less the amount of credit afforded by the Government for the value
of the LER and relocations, including utility relocations, provided by the NFS for the
GNFs. If the amount of credit afforded by the Government for the value of LER, and
relocations, including utility relocations, provided by the NFS equals or exceeds 10 percent
of the total cost of construction of the GNFs, the NFS shall not be required to make any
contribution under this paragraph, nor shall it be entitled to any refund for the value of LER
and relocations, including utility relocations, in excess of 10 percent of the total costs of
construction of the GNFs;

Provide, operate, and maintain, at no cost to the Government, the local service facilities in
a manner compatible with the project’s authorized purposes and in accordance with
applicable Federal and State laws and regulations and any specific directions prescribed by
the Govemment;

Give the Government a right to enter, at reasonable times and in a reasonable manner, upon
property that the NFS owns or controls for access to the project for the purpose of
completing, inspecting, operating, and maintaining the GNFs,

Hold and save the United States free from all damages arising from the construction or
operation and maintenance of the project, any betterments, and the local service facilities,
except for damages due to the fault or negligence of the United States or its contractors:

Keep and maintain books, records, documents, and other evidence pertaining to costs and
expenses incurred pursuant to the project, for a minimum of 3 years after completion of the
accounting for which such books, records, documents, and other evidence is required, to
the extent and in such detail as will properly reflect total cost of construction of the project,
and in accordance with the standards for financial management systems set forth in the
Uniform Administrative Requirements for Grants and Cooperative Agreements to State
and local governments at 32 C.F R, Section 33.20;

Perform, or ensure performance of, any investigations for hazardous substances as are
determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under LERRD that
the Government determines to be necessary for the construction or operation and
maintenance of the GNFs. However, for lands, easements, or rights-of-way that the
Government determines to be subject to the navigation servitude, only the Government
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shall perform such investigations unless the Government provides the NFS with prior
specific written direction, in which case the NF S shall perform such investigations
in accordance with such written direction;

. Assume complete financial responsibility, as between the Government and the NFS, for ail
necessary cleanup and response costs of any hazardous substances regulated under
CERCLA that are located in, on, or under LERRD that the Government determines to
be necessary for the construction or operation and maintenance of the project;

To the maximum extent practicable, perform its obligations in a manner that will not cause
liability to arise under CERCLA;

Comply with Section 221 of P.L. 91-611, Flood Control Act of 1970, as amended, (42
U.S.C. 1962d-5b) and Section 101(e) of the WRDA 86, Public Law 99-662, as amended,
(33 U.S.C. 2211(e)) which provides that the Secretary of the Army shall not commence the
construction of any water resources project or separable element thereof, until the Sponsor
has entered into a written agreement to furnish its required cooperation for the project or
separable element,

. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, P.L. 91-646, as amended, (42 U.S.C. 4601-
4655) and the Uniform Regulations contained in 49 CFR. 24, in acquiring lands,
easements, and rights-of-way necessary for construction, operation, and maintenance of
the project including those necessary for relocations, the borrowing of material, or the
disposal of dredged or excavated material; and inform all affected persons of applicable
benefits, policies, and procedures in connection with said act;

Comply with all applicable Federal and State laws and regulations, including, but not
limited to: Section 601 of the Civil Rights Act of 1964, P.L. 88-352 (42 U.S.C. 2000d),
and Department of Defense Directive 5500.11 issued pursuant thereto, Army Regulation
600-7, entitled “Nondiscrimination on the Basis of Handicap in Programs and Activities
Assisted or Conducted by the Department of the Army”; and all applicable Federal labor
standards requirements including, but not limited to, 40 U.S.C. 3141-3148 and 40 US.C.
3701-3708 (revising, codifying and enacting without substantive change the provisions of
the Davis-Bacon Act (formerly 40 U.S.C. 276a et seq.), the Contract Work Hours and
Safety Standards Act (formerly 40 U.S.C. 327 et seq.), and the Copeland Anti-Kickback
Act (formerly 40 U.S.C. 276¢)),
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m. Provide the non-Federal share of that portion of the costs of mitigation and data recovery
activities associated with historic preservation that are in excess of one percent of the total
amount authorized to be appropriated for the project; and

n. Not use funds from other Federal programs, including any non-Federal contribution
required as a matching share therefore, to meet any of the NFS’s obligations for the
project costs unless the Federal agency providing the Federal portion of such funds verifies
in writing that such funds are authorized to be used to carry out the project.

Construction of the recommended channel improvements is estimated to take four months to
complete. During this period, the Government and the NFS shall diligently maintain the projects
at their previously authorized dimensions according to the previous cooperation agreement.
Maintenance materials that have accumulated in the channels at the time that “before dredging”
profiles are taken for construction payment shall be considered as new work material and cost-
shared according to the new cooperation agreement. Any dredging in a construction contract
reach after the improvements have been completed and the construction contract closed will
be considered to be maintenance material and cost-shared according to the new agreement.

The recommendations contained herein reflect the information available at this time and current
Departmental policies governing formulation of individual projects. They do not reflect program
and budgeting priorities inherent in the formulation of a national Civil Works construction program
nor the perspective of higher review levels with the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Congress as proposals for
authorizations and implementation funding. However, prior to transmittal to the Congress, the
N F S, the State, interested Federal agencies, and other parties will be advised of any
modifications and will be afforded an opportunity to comment further.

Date Lars N. Zetterstrom
Colonel, Corps of Engineers
District Engineer
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APPENDIX A - ECONOMIC ANALYSIS

Economic Analysis
Galveston Harbor Channel Extension

1.0 Introduction and Purpose

This analysis was conducted to consider the economic feasibility of deepening an additional
segment of the Galveston Harbor Channel. A 2007 limited reevaluation confirmed the
feasibility of deepening the Galveston Harbor Channel to 46 feet; however, the deepened channel
only extends as far as Pier 38. The remainder of the channel has a depth of 41 feet and serves two
docks, Gulf Sulphur Services and Texas International Terminals, which handle bulk
commodities, such as liquid sulphur, dry sulphur, and barite, among other things, and will
benefit from a deeper channel. The un-deepened portion of the channel also serves Port of
Galveston Piers 39, 40, and 41, which handle general cargo, but are not routinely subject to draft
constraints, and therefore are not considered benefiting by the channel deepening. This analysis
focuses on the benefits and costs of deepening the remainder of the channel to a 46-foot depth.
Figure 1 shows the approximate limits of the 46-foot channel, the 41-foot channel, and their
relation to docks along the channel.

Figure 1 — Approximate Limits of Channel
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1.1 Prior Studies

The recent deepening of the Galveston Harbor Channel was initially recommended in the 1987
Galveston Bay Area Navigation Study (GBANS), which evaluated various channel depths on
the Houston and Galveston Ship Channels. The environmental complexities of the project
required further study and a reevaluation report was completed in 1995. The reevaluation
recommended that the Houston and Galveston ship channels be deepened to 46 feet, after
determining that the originally recommended 51-foot channel was no longer economically
feasible. The Houston Ship Channel was deepened to 46 feet in 2005, but the local sponsor did
not have funding available to complete the Galveston channel deepening, so that portion of the
project was deferred. The Port of Galveston assumed the role of non-Federal sponsor from the
City of Galveston in 2006 and requested that the deepening project be resumed. The 2007 limited
reevaluation report (LRR) was conducted to update the economic analysis of the previously
recommended and authorized plan. Following the 2007 LRR, the Galveston Harbor Channel was
deepened to 46 feet in 2011, with the exception of the last 2,571 feet. A draft Post Authorization
Change Report (PACR) was developed in 2010 to evaluate the deepening of the remaining
segment up to 46 feet, but was not finalized due to the Houston-Galveston Navigation Channel
902 limit exceedance. The remaining section of the channel is being analyzed in this report under
the authorization of Section 216 of the Flood Control Act (FCA) of 1970, P.L. 91-611.

1.2 Basis for the Analysis

Economic benefits can accrue to a navigation project in several ways, because wider and deeper
channels reduce the overall cost of transporting goods to markets here and abroad. Wider channels
generally reduce delay times that result when vessels are required to pass, and deeper channels
allow larger volumes of goods to be transported with each vessel movement, as light-loaded
vessels are more fully loaded or smaller vessels are replaced with deeper-drafting vessels.

This analysis is focused solely on the economics of deepening the channel. The national economic
benefits are a result of lowering the cost of transporting goods to market over the entire period
of analysis, which is 50 years in this case (2020-2069). In order to estimate benefits and costs
over that time period, a forecast will be made of the commodities to be transported, vessel
characteristics and operating costs, and channel dredging and maintenance costs. A Microsoft
Excel spreadsheet model was used to calculate benefits in this analysis. The model was first
approved for use on 6 June 2012 by Headquarters USACE for the PACR, and on 24 February
2016, the Deep Draft Navigation Planning Center of Expertise (DDN-PCX) endorsed the
recommendation to use the model again for this update.

Additional economic impacts may follow from the project in the form of increased employment,
tax revenues, and business income, among others. These effects are categorized as regional
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economic benefits. Regional economic benefits are important in the consideration of local support
for a project, but they do not increase the national economic benefits that are used to calculate
the benefit-cost ratio (BCR). Because they are not included in the BCR, regional economic
benefits have not been calculated at this stage of the analysis.

2.0 Historical and Existing Conditions

Figure 2 graphs total tonnage moving through the entire Galveston Channel between 2004 and
2014. From 2004 to 2009, there were between 8 million and 10 million metric tons moving in all
directions (imports and exports) with an upward trend. There was a spike in tonnage in 2010 and
2011 when the amount of imported and exported tonnage was close to 14 million tons each year,
largely based on an increase in exports of petroleum and petroleum products. Tonnage amounts
leveled out in the following three years when the amount of tons imported and exported has
remained between 10 million and 12 million tons.

Figure 2 — Galveston Channel Tonnage (2004-2014)

Galveston Harbor Channel Tonnage

14,000,000

12,000,000

10,000,000
8,000,000

6,000,000

Metric Tons

4,000,000

2,000,000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Source: Waterborne Commerce Statistical Center (WCSC)
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2.1 Galveston Commodity Trends

Figure 3 displays the trends in foreign imports and exports by commeodity group that have moved
through Galveston Channel between 2004 and 2014.

Figure 3 — Galveston Channel Commodity Trends (2004-2014)
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The two commodities that were identified as immediately benefiting from the proposed extension,
barite and sulphur, are encompassed in the Crude Materials category from Figure 3 above. Within
that category, barite is classified as a non-metallic mineral. These commodities will be discussed
in more detail in sections 4.1 and 4.2. Figure 4 graphs the tonnage trends of non-metallic minerals
and dry sulphur within Galveston Harbor in the last ten years.
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Figure 4 — Galveston Channel Non-Metallic Minerals and Dry Sulphur (2004-2014)
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2.2 Galveston Channel Vessel Call Trends

Figure 5 graphs the number of calls by sailing draft to Galveston Harbor for all vessel types between
2004 and 2014, excluding those with drafts of less than 13 feet. Though not a large percentage of
total vessel calls in Galveston Harbor, the number of 40 to 43 foot calls have been increasing in
Galveston Harbor with the most calls in this category occurring in 2013 and 2014.

Figure 5 — Galveston Channel Vessel Calls (2004-2014)
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3.0 Study Reach

The Galveston Harbor Channel Extension focuses on the most westward end of the Galveston Ship
Channel, beginning at Station 20+000 and ending at Station 22+571. There are five docks within
the reach that moved 5.6 million metric tons of cargo between 2010 and 2014. Of that tonnage, it
was estimated that approximately 152,000 tons could benefit from a deeper channel.

3.1 Commodities and Benefiting Docks

Waterborne Commerce Statistics Center (WCSC) data were examined to identify the commodities
that are moving through this segment of the channel. The 1995 reevaluation report indicated that
this segment of the channel was not included in the deepening plan because of the lack of shipping
activity from facilities along this segment. While piers 39, 40, and 41 show intermittent usage,
mostly for general cargo and other goods moved by barge, there is now a sulphur terminal, Gulf
Sulphur Services, and a bulk terminal, Texas International Terminals, that demonstrate the largest
need for a deeper channel. Between 2010 and 2014, WCSC records show that Texas International
Terminals and Gulf Sulphur Services handled approximately 3.2 million and 389,000 metric tons
of cargo, respectively.

Texas International Terminals, a portion of which is displayed in Figure 6, handles both liquid
products and dry bulk. The terminal has a deep draft berth capable of accommodating vessels
with up to a 760 length overall (LOA), 11,000 feet of onsite rail tracks, 350,000 square feet of
covered storage capacity for bulk goods, and 325,000 barrels of storage capacity for liquid
products.

Figure 6 — Texas International Terminal

Source: http:/ftiterming
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Gulf Sulphur Services is the largest liquid sulphur transportation, storage, and logistics system in
the United States. Its terminal in Galveston handles both liquid in dry sulphur and has significant
liquid storage and solid facilities with a current capacity of approximately 1.1 million tons per
year.

3.2 Vessels

There were 1,063 calls to docks in the extension portion of the channel between the years of 2010
and 2014. These trips were on an assortment of vessel types including bulk carriers, crude/oil
products tankers, liquid barges, and general cargo ships with maximum design drafts ranging from
12 to 50.4 feet.

Figures 7 and 8 display the calls to the benefiting terminals carrying the commodity types of
interest, barite and sulphur, at Texas International Terminals and Gulf Sulphur Services,
respectively. The figures show that there is a vessel fleet mix carrying the commodities of interest.
This analysis focuses on the vessels ranging from 40,000-90,000 deadweight tons, as these are the
sizes of vessels that could potentially be constrained by the channel depth. Table 7 in section 4.3
describes the characteristics of benefiting vessels in greater detail.

Figure 7 — Texas International Mineral Product Calls 2011-2014
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. Figure 8 — Gulf Sulphur Calls 2010-2014
Gulf Sulphur Calls 2010-2014
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4.0 Study Reach - Benefitting tonnage summary

In examining the WCSC data from Texas International Terminals between 2011 and 2014 and Gulf
Sulphur between 2010 and 2014, it was determined that imports of barite to Texas International
Terminals and exports of sulphur from Gulf Sulphur are the two commodities that would currently
benefit from the proposed channel deepening. These commodities are routinely shipped on light
loaded or fully loaded Panamax vessels.

From the WCSC data, any calls on Panamax vessels (i.e., vessels with design drafts of 39 and
above) were considered potentially benefiting. Of these calls, the ones with a sailing draft of 37 or
greater were considered light-loaded for purposes of this analysis. Vessels that were fully loaded
with design drafts of 39 were also considered to be benefitting under the assumption that this
tonnage will shift to a larger vessel in the future. Table 11 in section 4.3 displays a table of the
maximum sailing versus the design draft of all Panamax vessels calling at Texas International
Terminals and Gulf Sulphur during the aforementioned timeframe.

4.1 Barite

Barite is a non-metallic mineral that is primarily used in the petroleum industry. The mineral has
a high specific-weight, which makes it useful as a weighting agent in the drilling mud used when
new wells are drilled during oil and gas exploration. Annual U.S. consumption is largely tied to
the number of active drilling rigs in any given year. A comparison of the barite consumption levels
to active drill rig counts each year from 1998-2008, shows that 76% of the variance in barite
consumption is explained by the drill rig counts. This indicates that barite consumption is fairly
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well correlated to drill rig activity levels.

Table 1 displays annual imports and annual consumption of barite in the U.S. from 2004 to 2014,
Annual consumption has hovered around 3 million metric tons annually since 2005, and 96% of
annual U.S. consumption is used in oil and gas exploration. Domestic production is centered
largely in the Rocky Mountain region and is consumed within that region or exported to Canada.
Imports have risen from 2 million metric tons in 2004 to 2.9 million in 2014, Imports comprise
approximately 80% of total U.S. consumption. Sixty eight percent of imports come from China;
the remaining 32% is imported from various countries. The U.S. barite historical imports was
analyzed for its application to a trend line estimation. A historical trend line produced a 1.05%
cumulative average growth rate from the United States Geological Survey (USGS) historical data
of U.S. barite import.

Table 1 — U.S, Barite Consumption and Imports

Year bood 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Emports 2,000 2690 2550 2600 2,400 1430 2010 2320 2920 2240 2,900
Consumption 2,460 3,080 3,070 3,040 2,960 1780 2660 2930 3430 2770 3400
[Net import as
% of 78 084 081 0385 0.79 078 073 076 081 074 0.79
import
erowth rate, 3450% -5.20%  2.00% 7.770% 4040%  47.60% 10.00% 25.90%  -2290%  20.00%
vear over
Vear
“ompound
A Grovwh, 3450% 12.92%  9.14% 4.66% 6.49%  090%  214%  484%  132%  305%

fmports, 2004

Source: USGS 2014 Mineral Commodity Summary - Barite

In 2013, the U.S. was the world’s leading consumer of barite. Strong demand for barite is driven
by domestic production of natural gas and crude petroleum. Oil and gas exploration in the U.S.
will require imports of barite from China to the gulf coast of the U.S. Annual volumes will be
driven by the active number of drill rigs, which is driven in turn by the market prices of natural
gas and crude oil. It is expected that crude oil and natural gas production expectation would be a
good proxy for barite imports. The American Energy Outlook 2015 and 2016 was reviewed for
their application to the study purposes.

The 2016 Annual Energy Outlook (AEO) expects domestic crude oil and lease condensate
production to grow at an annual rate of 0.9% from 2015-2040. The demand for barite in the
production function of the crude oil and lease condensates are relatively correlated. The USGS
historical patterns of barite produced an annual trend line growth rate of 1.05%, which was used
as the median growth rate in this analysis. The 2016 AEO 0.9% growth rate was used as a good
practicality check on the growth rate the historical trend provided. The difference between the
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2016 AEO 0.9% and USGS historical trend can mostly be attributed to the other drilling operation
not considering in the 2016 AEO expectation for crude oil and lease condensates.

Prior to December 2015 there was a ban on U.S. crude oil exports. The ban was lifted last
December 2015. The crude oil industry also experienced relatively low crude oil prices late in
2015. The 2015 AEO estimated crude oil production to grow at a rate of 0.1% due to these factors.
As shown in Figure 7, the 2015 AEO also expected the effects of removing restrictions on U.S.
crude oil exports to produce an annual growth rate of 2.7% and 3.1% on the lower 48 states from
(2013-2025). The analysis used the low 0.1% to capture a low price, low expectations on crude
oil exports. The analysis then used 1.05% from the USGS historical trend line for the most likely
and the 3.1% high growth to capture the scenario of rebounded prices and lifting of the crude oil
exports ban.

Figure 9 — Annual Energy Outlook (AEO) Domestic Production Forecast
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Galveston bulk terminals has the capacity to continue handling barite, and the access to deep
water makes the GSC a rational choice for staging barite and other materials used in Gulf of
Mexico oil and gas exploration. Waterborne Commerce (WCSC) records were reviewed back to
1991 and the data show varying volumes of foreign imports and exports of bulk commodities.
Beginning in 2006, the operators of the bulk terminal began receiving shipments of barite on light-
loaded Panamax vessels. Other materials move through the facility on barges, but it is the light-
loaded shipments of barite that are of primary interest in this economic analysis. A review of the
detailed WCSC data confirmed that barite increased significantly in 2006, after several years of
little or no activity.
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For purposes of this evaluation, actual tonnage data at the docks in this segment from 2011 through
2014 were used to establish an estimate of base year tonnage levels, as shown in Table 2. Then,
three scenarios were developed for growth over the remainder of the period. The median growth
rate scenario was meant to represent the most likely growth rate, and the low and high growth
rate scenarios are analyzed to cover uncertainty in the estimates. Between 2011 and 2014, an
average of 157, 000 metric tons per year of barite were imported on Panamax vessels. An
average of sixty five percent of all shipments traveling to the bulk terminal on Panamax vessels
were determined to be subject to draft constraints. These figures are in line with the historical
constraints calculated for both 2007 and 2008 (72- and 68-% respectively).

Table 2 — Galveston Channel Extension Barite Tonnage

2011-2014
Average
2011 2012 2013 2014 2011-2014 | (Base Tonnage)
Tonnage 308.339.34 137.843.50 | 69,752.47 1 113,031.08 | 628.966.39 157,241.60
Depth
Constrained 208,518.55 | 132,845.32 | 6,039.66 | 64,533.14 | 411,936.67 102.984.17
% Constrained 68% 96% 9% 57% 65% 65%

Source: Waterborne Commerce Statistical Center (WCSC)

Three rates of growth were used to extrapolate from present levels. Atthe low end, 0.1% growth
rate was used. A median growth rate of 1.05% annually was used as an approximation of the
cumulative average growth rate of U.S. barite imports from 2004-2014, shown in table 2 and
represents the most likely growth rate based on historical evidence. The high rate is assumed to
be correlated with the AEO scenario accounting for the effects of lifting the crude oil export ban,
or 3.1%. These rates for the median and high scenarios assume that the bulk terminal would
hold onto a constant share of the U.S. import volume. Table 3 displays the forecast volume of
bulk imports at the end of each decade during the period of analysis, assuming that 2020 is
the first year that a newly deepened channel and associated facilities are in full operation.
The forecast displayed in the table applies a constant annual growth rate throughout the period of
analysis; however, in calculating benefits, growth was capped at year 25 of the project, or 2044.

Table 3 — Galveston Channel Forecast of Barite Tonnage (metric tons)

Low Median High
Year 0.1% 1.05% 3.10%
Base Tonnage 157,242 157,242 157.242
2020 158,188 167.496 189,712
2029 159.617 183,913 248,569
2039 161,220 204,162 337.314
2049 162,840 226,641 457,742
2059 164,475 251.595 621,166
2069 166,128 279,296 842,935




62
4.2 Sulphur

Elemental sulphur is recovered from petroleum refineries and is used in the production of
fertilizer. In 2013, Louisiana and Texas accounted for 54% of domestic production of
elemental sulphur, according to USGS.

Figure 10 — Sulphur Operation

Source: http://www.sulphurinstitute. org/

Table 4 below displays U.S. exports of sulphur from 1994-2014. The USGS data shows that
despite some volatility year to year, sulphur exports have more than doubled in the past twenty
years. As with barite, three growth rates were used to forecast growth from present levels. A
zero-percent growth rate was assumed for the low growth scenario. Because the growth rate in
the last 10 years has been exceptionally high, the cumulative average growth rate in exports from
the last 20 years (1994-2014) as opposed to the past 10 years (2004-2014) was used to calculate
a median growth rate. Examination of the USGS data on U.S. exports of Sulphur produced a
growth rate of 4.10%. The high growth rate is assumed to be 6.15% to capture the shorter term
period trend. The median growth rate is considered the most likely; the low and high growth rates
are to account for uncertainty in future volumes.
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Table 4 - U.S. Sulphur Exports

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004,
Exports 945,000 962,000 893,000 742,000 940,000 736,000 849,000 780,000 757,000 907,000 1,020,000
Export
growth
rate, year
over vear
Export
growth
rate,
compound

1.80% -7.17% -1691% 26.68% -21.70% 1535% -8.13%  -2.95%  1982% 12.46%

27%% -774%  013%  -488% -177%  270% 273%  -045% 0.77%

2003 2006 2007 2008 2009 2010 2011 2012 2013 2014
Exports 794,000 716,000 1,030,000 1,040,000 1,516,000 1,520,000 1,420,000 1,910,000 1,830,000 2,050,000

Export
growth
rate, year
over vear
Export
i”;’;“‘“ S15T%  229%  066%  069%  3.17%  302%  242%  3.99%  3.54%  3.95%

compound
Source: USGS 2014 Mineral Commodity Summary — Sulphur

-22.16% -982%  4385% 0.97%  45.19% 0.66%  -6.58%  3451%  -419%%  12.02%

There is a terminal within the proposed extension, Gulf Sulphur Services, which is an exporter
of both liquid and dry sulphur. Though liquid sulphur shipments have the longest recent record
of continuous deep-draft activity on this segment of the Galveston Harbor Channel, these are
currently short, domestic trips on 25,000 DWT vessels. The WCSC data displayed in Figure 3
below shows that in 2008, dry sulphur began moving through Galveston Harbor. A portion of
this tonnage is international exports from Gulf Sulphur on draft constrained vessels. It is
anticipated that exports from Gulf Sulphur are expected to continue and grow in future years.
The movement of sulphur is vital to the refining industry as a key product of petrochemical
refining in the great Houston-Galveston area.

According to the AEO 2016 petroleum product U.S. imports and exports are expected to grow
at 3.0% and 2.1%, respectively. Sulphur is used in fertilizers, normally in the form of ammonium
sulphate, where there is a deficiency of sulphur in the soil. Sulphur is also used to make sulphuric
acid from sulphur dioxide. Sulphur dioxide is used to make dyes and as a bleaching agent.

There are two key sources of processing sulphur. The first is the Frasch process, where sulphur is
extracted from underground without mining it. In the Frasch process, underground deposits of
sulphur are forced to the surface using superheated water and steam (to melt the sulphur) and
compressed air. This gives molten sulphur, which is allowed to cool in large basins. Purity can
reach 99.5%. The process is energy intense. Another source of sulphur is as a by-product of
processing crude oil and natural gas, which contain hydrogen sulphide. As the production of crude
oil from off the coast, lease condensates from west Texas and natural gas from Oklahoma continue
to be refined in the Houston/Galveston region, we should expect that a major by-product, sulphur,
will be exported to meet international fertilizer demand.

Specific dock tonnage from WCSC was examined to establish an estimate of base year tonnage
levels. Based on detailed WCSC data from 2010-2014, it is estimated that approximately 60,000
metric tons per year of sulphur were exported on Panamax vessels from the Sulphur dock in this
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reach with an average of 82% of those tons being draft constrained. Table 5 displays actual
tonnage, both constrained and unconstrained, being exported from Gulf Sulphur on Panamax

vessels between 2010 and 2014.

Table 5 — Galveston Channel Extension Sulphur Tonnage

2010-2014
Average (Base
2010 2011 2012 2013 2014 2010-2014 Tonnage)
Tonnage 81,414.18 | 81,994.64 | 76,639.35 - 58,719.12 | 298,767.29 59,753 46
Depth
Constrained 81,414.18 | 28.081.64 | 76.639.35 - 58,719.12 | 244.854.29 48,970.86
% Constrained 100% 34% 100% - 100% 82% 82%

Source: Waterborne Commerce Statistical Center (WCSC)

Based on the growth rates described above, Table 6 displays the forecast volume of sulphur exports
at the end of each decade during the period of analysis, assuming that 2020 is the first year that a
newly deepened channel and associated facilities are in full operation. Again, the forecast in the
table applies a constant annual growth rate throughout the period of analysis, but growth was
capped at year 25 of the project, or 2044, in calculating benefits.

Table 6 — Galveston Channel Forecast of Sulphur Tonnage (metric tons)

Low Median High
Year 0.00% 4.10% 6.15%
Base Tonnage 59,753 59,753 59,753
2020 59,753 76,662 87,105
2029 59,753 109.175 146,273
2039 59,753 163,167 265,683
2049 59,753 243,859 482.573
2059 59,753 364.457 876,522
2069 59,753 544,695 1,592,073

4.3 Benefiting Fleet Characteristics

As summarized in Table 7, the vessels involved in the commodity activity of interest mentioned
above are generally 50,000 85,000 DWT vessels with design drafts of 40-48 feet, measuring
620-752-feet long by 95-106-feet wide.
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Table 7 — Galveston Channel Extension Benefiting Vessel Characteristics

Vessel DWTs 40,000-49,999 | 50,000-59,999 70,000-79,999 80,000-89,999
LOA 611.7-633.6 600.4-700.2 738.1-738.2 751.3
Beam 98.4-101.7 101.7-105.8 105.6-105.8 105.8

Design Draft 38.7-39.5 39.4-42.1 44.2-46.5 477

Number of Calls 8 11 4 1

Source: Waterborne Commerce Statistical Center {WCSC)

Figure 11 shows that while the largest majority of benefiting calls are from vessels in the 50,000
to 60,000 DWT range followed by the 40,000 to 50,000 DWT range, there are also vessels with
70,000 to 90,000 DWT capacity that are currently using the channel and could benefit
immediately from its deepening.

Figure 11 — Galveston Channel Extension Benefiting Vessel Weights

Benefiting Vessel Weights

Calls

O ™M o 0
TWJV._L“_WJMWL»WJ

40-50K DWT 70-80K DWT 80-90K DWT

50-60K DWT

Source: Waterborne Commierce Statistical Center (WCSC)

The existing conditions distribution of these calls tend to center around the 65,000 DWT vessels.
In the without project condition it is unlikely that the facilities will utilize the larger DWT vessels
with any regularity due to the approximately eight feet of light loading they currently experience.
With a deepened channel, it is assumed that the 80,000 DWT vessel is a representative vessel of
the total vessel size distribution. Itis calling with some frequency in the without project condition,
and it will be an average of the more cost efficient vessels calling with significant frequency in the
future with project condition.

The routes of existing benefiting vessels were examined to calculate a weighted mileage to be used
in calculating the savings per ton under each alternative scenario. Table 8 below displays the
regions to and from which the benefiting tonnage is being imported/exported as well as the
estimated round-trip mileage from Galveston Harbor, and the weights applied to each.
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Table 8 — Galveston Channel Extension Benefiting Mileage

Percent of
Benefiting
Country/Region Miles Round Trip Tonnage
Gulf Coast 1,200 9%
Canada 13,800 15%
South America 13,500 38%
Far East Asia 29,500 23%
Middle East 22,000 15%
Weighted Average 17,390 100%

Source: Waterborne Commerce Statistical Center (WCSC)

Table 9 displays the characteristics of the current representative vessel and the with-project
representative vessel. The table presents results for each incremental foot of dredging, showing
the cost savings available for channels from 42 to 46 feet in depth. The results were calculated
using the aforementioned Microsoft Excel spreadsheet model that was approved on 6 June 2012.
Because the with-project vessel is assumed to be the same in each increment, the total voyage
costs is the same, but the maximum load is constrained by the depth of the channel, resulting in
lower costs per ton as the channel is dredged deeper. As shown in the bottom line, the savings per
ton increase from $2.91 for a 42-foot channel to $6.47 for a 46-foot channel.

Table 9 - Transportation Cost Savings Per Ton

ai

Channél Depth foot 42:foot 4360t dd-foot o d5-foot 46-foot
Vessel Deadweight Tons 60,000 80,000 80,000 80,000 80,000 80,000
Design Draft (ft) 41.6 456 45.6 456 456 45.6
Cargo Capacity (%) 95% 95% 93% 95% 95% 95%
Cargo Capacity (inetric tons) 57,000 76,000 76,000 76,000 76,000 76,000
Tmmersion Factor (tons per inch) 150.5 180.2 180.2 180.2 180.2 1802
Underkeel Clearance {{t) 1 1 1 1 1 1
Weighted Mileage 17,390 17.390 17,390 17,390 17,390 17,390
Speed (Knots) 12.9 128 12.8 128 12.8 12.8
Total Voyage Cost
(mileage/speed)*(hourly vessel cost) $1,666,765 $1,855,082 $1,855,082 $1,855,082 $1.855.082 $1,855.082
Maximum Load 52,304 63,891 66,053 68,215 70,378 72,540
Total Loading and Unloading Cost $51,168 $59.890 $61,020 $62,150 $63,280 $64,410
Total Cost Per Ton $33.82 $30.9 $29.93 $29.02 $28.16 $27.35
Savings Per Ton $2.91 $3.89 $4.81 $5.67 $6.47

The present value of bulk commodity transportation savings that could be realized during
each year of the period of analysis was calculated by multiplying the unit cost savings at each
depth by the annual benefiting tonnage forecast under each of the low, median and high scenarios

discussed previously.
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The amount of benefiting tonnage was determined by examining individual calls from Texas
International Terminals and Gulf Sulphur Services. First, tonnage from calls on Panamax vessels
(i.e., vessels with design drafts of 39 or greater) carrying the commodities of interest was
aggregated. From the aggregated number, tonnage carried by vessels with a sailing draft of 37
or greater was considered to be benefiting. The number of tons carred by vessels with design
drafts of 37 or greater was divided by the aggregate tonnage to obtain a percentage of depth
constrained tons. From these numbers, an annual average benefiting tonnage was calculated.
This amount of benefiting tonnage is the base tonnage to which the growth rates and savings per
ton were applied. The amount of benefiting tonnage for each dock as well as the total amount of
benefiting tonnage is summarized in Table 10.

Table 10 — Benefiting Tonnage Summary

Texas Gulf
International | Sulphur Total
Panamax Tonnage 157,242 59,753 216,995
Benefiting Tonnage 102,984 48 971 151,955

Source: Waterborne Commerce Statistical Center (WCSC)

Table 11 displays the sailing and design drafts of the Panamax vessels that called at either Gulf
Sulphur Services dock between 2010 and 2014 or Texas International Terminals between 2011
and 2014,

Table 11 - Drafts of Panamax Calls in Galveston Channel Extension (2010-2014)

al N B

*Total includes calls where sailing draft was less than 30 feet (excluded in table) .

Source: Waterborne Commerce Statistical Center (WCSC)
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The growth rates discussed in sections 4.1 and 4.2 were then applied to estimate benefiting
tonnage in each of the years in the period of analysis. The equivalent annual value for each
scenario was then calculated from the total present values by amortizing the total over a 50-year
period using the FY 2017 discount rate of 2.875%. These numbers were carried forward to Table
11 to calculate total benefits and the benefit-cost ratios.

The benefiting tonnage forecast was loaded onto vessels for all the period of analysis. Table 12
depicts the fleet forecast given that total trip tons and non-benefiting tonnage remains constant.

Table 12 - Fleet Forecast

Without Project Vessels With Project Vessels
2015 13.10 -
2019 14.08 13.18
2029 14.86 13.74
2039 15.96 14.54
2044* 16.74 15.09

Benefits capped at year 25 of project (2044)

5.0 Comparison of Alternatives

Table 13 displays a summary of the economic analysis for the most likely, or median growth rate,
scenario rounded to the nearest thousand. The benefits were calculated for a 50-year period of
analysis using FY 2017 Federal Discount rate of 2.875 percent and the deep-draft vessel operating
costs Economic Guidance Memorandum (EGM 15-04). Though the forecasts were made
throughout the 50-year period of analysis, growth rates applied to the benefits were capped at
year 25 of the project, or 2044. The deepening calculations were estimated using a Microsoft
Excel spreadsheet model, certified for one time use on 6 June 2012. Columns are presented for
43- 44-, 45- and 46-foot channels. The benefits from sulphur and barite are estimated from
tonnage reported by the Waterborne Commerce Statistics Center between 2010 and 2014. The
annual savings per ton for each commodity are combined and presented as Average Annual
Benefits. Average annual benefits range from a low of $960,000 for the 43-foot channel to
$1,597,000 for the 46-foot channel (FY 2017 price level).

The table goes on to present average annual costs for each increment of channel depth, increasing
from $303,000 for a 43-foot channel to $585,000 for a 46-foot channel (FY 2017 price level). The
costs include the amortized value of project first and estimated associated costs plus interest during
construction, but exclude any incremental operations and maintenance costs above the costs to
maintain the present 41-foot channel.

Benefit-cost ratios (BCR) were determined for each alternative by comparing average annual
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results and an expected BCR value of 2.7 for the median growth scenario.

Table 13 — Summary of Economic Analysis @ 2.875% Interest Rate

Galveston Harbor Channel Exten
Summary of Economic Analysis

sion

Item 43-foot 44-foot 45-foot 46-foot
Project Cost $6.828.000 $9.002,000 $11,202,000 $13,395.000
Associated Costs $1,108,000 $1,385,000 $1.661,000 $1,938.000
Months to Construct 5 5 5 5
Interest During Construction $38,000 $50,000 $62.,000 $74,000
NED Investment Cost $7.974,000 | $10,437.000 | $12,925.000 | $15,407,000
Average Annual Cost $303,000 $396,000 $491,000 $585.000
Average Annual Benefits $960.000 $1,186,000 $1,398,000 $1.597.000
Net Excess Benefits $657,000 $790,000 $908.,000 $1,012,000
Benefit-Cost Ratio @, 2.875% 3.2 3.0 29 2.7

Table 14 presents low, median and high scenarios that consider the growth rate of tonnage volumes
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moving through the terminals in Galveston for sensitivity purposes. In all scenarios, the 46-foot

channel has the highest net benefits.
approximations

These numbers while not absolute, they are reasonable
of how benefits can vary. The amount of risk in the decision is based on

expectation of volumes and vessel size that a dock can facilitate in the future versus the needs of
the customers. The low and high scenarios show that the BCR is likely to fall between 1.7 and 4.4
for the 46-foot channel. The critical factors in achieving a result in the upper end of this range is
the volume and transport distance of foreign imports arriving at the bulk terminals.

Table 14 — Sensitivity Analysis for Alternatives

£3-foot 44-foot 45-foot 4600t

ltem Low  Median High Low  Median High Low Median High Low Median High
Average
Aal | $601,000  $960.000 $1,556.000} $742,000 $1,186,000 $1,922,000| $875,000 $1.398,000 §2,266,000] 999,000 1,597,000 $2,590,000
Benefits
Average $303,000 $396.000 $491,000 $585,000
Annual Cost
::;;“E“SS $298,000  $S657.000 $1253,000 |$346,000 STO0000 $1,526,000 |$385,000  $908,000 $1,776,000 |S414000 $1H12,000 $2,005,000
Boncfi-Cost 4 32 5 19 30 49 18 29 46 17 27 44

Ratio

6.0 Summary

The results of the economic analysis show that there is an economically rational justification
to deepen the Galveston Harbor Channel to 46-feet through the reaches that are presently
authorized to 41 feet. Volume continues to increase at the bulk terminal for minerals used
in oil & gas exploration and a significant share of this volume is constrained by the current
channel depth. An even more significant share of sulphur tonnage is estimated to be
constrained by the channel. Sulphur volumes have been stable over the last decade or more, and

it is believed these trends will continue, as they are tied to petroleum refinery operations.

In

addition, these bulk docks are located at the end of the deep-draft channel, and bulk commodities
stand to gain the most economic efficiencies by their very nature as bulk items that make best
use of deeper drafting vessels.
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1.0 GENERAL

Engineering studies for the Galveston Harbor Channel (GHC) Extension Section 216
Feasibility Study Report (GHCE Feasibility Report) included: preliminary geotechnical
investigations (sampling and laboratory analysis); preparation of a preliminary dredged
material management plan (DMMP); beneficial use concept studies; in-house
hydrographic surveys of the channel; and land surveys. Other engineering and design
features considered include surveying and mapping, environmental quality features, civil
design, geotechnical design, structural design, access roads, operations and maintenance
(O&M), cost estimates, data management and schedules for design and construction.
Preliminary alternative designs and screening level cost estimates were developed in
sufficient detail to substantiate the recommended plan and baseline cost estimate.

The Design Team assisted the Planning and Environmental Leads during the Plan
Formulation process. Refer to the GHCE Feasibility Report for detailed
discussion/analyses not covered here. This includes Planning Objectives, Preliminary Plan
Formulation, including the No-Action Alternative and Structural Alternatives consisting of
navigation channel improvements.

Plan Formulation Phase — Channel bottom elevations at -43, -44, -45, and -46 feet Mean
Lower Low Water (MLLW) were evaluated during plan formulation. The width
considered for each depth alternative was kept constant at 1,075 feet and matches the
existing 46-foot (45-foot MLT) GHC at Station 20+000.

During the course of this study, the tidal datum used to describe channel depths changed
from Mean Low Tide (MLT) to MLLW. Throughout the remainder of this appendix,
channel bottom elevations will be referred to as channel depths (positive number) with the
value shown as MLLW. Depths shown in parenthesis (if any) are referenced to MLT. See
Section 3.3.2 Vertical Datums for more information on the datum change.

Plan Formulation Phase — Alternatives Advanced for Further Screening;

1) No-Action Alternative;
2) 43-foot and 46-foot channel depth alternatives;
3) Alternatives for the Management of Dredged Material
The following types of placement areas were evaluated:
¢ Marsh creation
e Existing Pelican Island Upland confined placement area (PA)
¢ Proposed 81.76-acre Pelican Island Upland confined PA.
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The considered plan alternatives are discussed in detail in this Appendix and the GHCE
Feasibility Report.

1.1 Project Description

The study produced a National Economic Development (NED) Plan consisting of
deepening the western most portion of the currently authorized 41-foot deep GHC,
resulting in a 2,571 foot extension of the existing 46-foot channel. The plan includes
keeping the width of the channel extension equal to the existing 46-foot channel at 1,075
feet. The NED Plan includes using the existing Pelican Island upland confined PA for
containment of the resulting dredged new work materials from the channel deepening and
the future dredged maintenance material for the 50-year period of analysis.
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2.0 CIVIL ENGINEERING
The plan of improvement described in this document pertains to the Galveston Harbor
Channel, Texas. A study area map and pertinent channel design information are shown on

Drawing Nos. C-0 through C-05 attached to this appendix.

2.1 Galveston Channels

The Galveston portion of the Houston-Galveston Navigation Channels, Texas Project
(HGNC) consists of a series of channels as shown in Table 1.

TABLE 1 - CURRENTLY AUTHORIZED GALVESTON CHANNELS

Authorized Advanced
Project Channel Maintenance
Nominal Depth Depth Allowable  (included in
Bottom Width (feet- (feet- Overdepth Channel
Reach Station  to  Station (feet) MLLW) MLLW) (feet) Depth)
Gatveston Entrance Channel (aka Offshore Reach)
Extended
Entrance  55+840 76+000 800 -48%* -50 2 2
Channel
Entrance 3 515 554840 800 -48% -50 3 2
Channel
OuterBar ) 753 30+515 800 4% -50 2 2
Channel
fnner Bar -, 19 214753 800 46 48 1 2
Channel
Bolivar
Roads O-+000 4+490 800 -46 -48 1 2
Channel
Galveston Channel
Gatveston
Harbor 0+000 204000 Varies -46 -49 2 3
Channoel
Galveston
Harbor 20+000 22+571 1,085 -41 -44 2 3
Channel
*Note: Depths are increased 2 feet to allow for wave motion (pitch) in the entrance channel
reaches.

2.2 Galveston Harbor Channel
The GHC is subdivided into two reaches: Station 0-+000 to Station 20-+000 and Station
20+000 to Station 22+571. The existing 46-foot deep GHC reach, part of the HGNC,

intersects the Inner Bar Channel at Station 0-+000, and extends to about Pier 38 at Station
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20+000. The existing 41-foot GHC reach extends from Station 20+000 to about 43™ Street
at Station 22+571. The Extended Entrance, Entrance, Outer and Inner Bar Channels were
deepened to their existing depths during the recent Houston-Galveston 46-foot Widening
and Deepening Project for the Houston Ship Channel (HSC). Refer to Drawing C-01 for
a plan view of the GHC.

The recently completed 46-foot GHC has a bottom width that varies from about 650 feet
to 1,133 feet between Station 1+400 and Station 20+000. A widened transition begins at
Station 1+400 and ends with the connection to the HGNC Bolivar Roads Channel. The
46-foot GHC footprint does not include the entire originally-authorized 41-foot GHC
footprint. Those portions of the 41-foot channel footprint that lie outside the 46-foot
channel will continue to be maintained as per the HGNC authorization. Within the
proposed GHC Extension reach (Station 20+00 to Station 22+571) the proposed 46-foot
channel footprint replaces the 41-foot footprint, and thus the 41-foot channel will not be
maintained after construction of the 46-ft channel. Drawing C-05 shows the existing
authorized 41-foot channel footprint, the existing 46-foot channel, and the proposed 46-
foot extension footprint. The proposed 46-foot extension would have a design width of
1,075 feet, thus matching the width of the existing 46-foot GHC at Station 20+000.

2.3 Site Selection and Project Development

The feasibility study was conducted in three phases: Preliminary Plan Formulation, Plan
Formulation, and Detail phases.

2.3.1 Preliminary Plan Formulation Phase

Preliminary Plan Formulation Phase considered channel depths of 42, 43, 44, 45, and 46-
feet. All alternative plans considered a 1,075-foot wide channel, thus matching the existing
46-foot GHC width. Refer to the GHCE Feasibility Report for complete descriptions of
the alternative plans studied. Several dredged material disposal options were considered
including the existing upland confined Pelican Island PA, a new upland confined PA on
Pelican Island, and a new beneficial use site (marsh) located off the west end of Pelican
Island.

2.3.2 Plan Formulation Phase

The Plan Formulation phase re-focused on the 43-foot through 46-foot depths while
maintaining a proposed channel bottom width of 1,075-ft channel. This bottom width will
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be 10 feet less than the existing 41-foot GHC width. Placement alternatives considered in
this phase included the existing Pelican Island PA and the marsh described above.

2.3.3 Detail Phase

The Detail Phase of this study produced the selected plan. The selected plan was identified
as the 46-foot deep channel extending 2,571 feet from the end of the currently authorized
46-foot channel to the existing 41-foot channel limits to the west (Station 20+000 to Station
22+571). The dredged new work material would be placed in the existing Pelican Island
PA. Refer to the Geotechnical Design section of this appendix for details.

2.3.3.1 Proposed Extension Channel
The proposed channel centerline alignment extends westward from Station 20-+000 to the
end of the existing 41-foot channel at Station 22+571. The channel would have side slopes

of 1V:3H and a bottom width of 1,075 feet. See Table 2 for a summary of the proposed
channel dimensions and Drawing No. C-03 for the proposed channel cross section.

TABLE 2 - PROPOSED GALVESTON HARBOR CHANNEL

Advanced
Nominal Authorized Channel Maintenance
Bottom Project Depth Allowable (included in
Width Depth (feet- Overdepth Channel
Reach Station to  Station (feet) (feet-MLT) MLT) (feet) Depth)
Existing
Galveston ., 20+000  Varies -46 -49 2 3
Harbor
Channel
Proposed
Galveston
Harbor 20000 224571 1075 -46 -49 2 3
Channel
Extension
2.4 Real Lstate

No additional land will be required for the selected plan.

2.5 Relocations and Removals

Relocations and removals associated with the project and considered for this analysis
included aids to navigation, structures, pipelines and utilities.
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2.5.1 Relocations and Removals
During the Detail Phase, the latest pipeline crossing information was incorporated and re-

analyzed for the selected depth. One pipeline was identified in the project area as shown
in Table 3. This identified pipeline requires neither relocation nor removal for this project.

TABLE 3 - GALVESTON HARBOR CHANNEL EXTENSION PIPELINE LIST

Approximate
Station Description Owner Permit No. Relocate Remove
y 24" Water Main, City of A1 AR
21-+400 22 MLT Galveston 14114(03)809 No No
2.5.2 Aids to Navigation

The GHC Extension, beyond the channel improvements, will not require changes to the
navigation aids.

2.5.3 Structures
2.5.3.1 Berthing Dock Areas

Docks and berthing areas which will utilize the new project depth had dredging volumes
calculated. Port facility information was obtained through facility owners, and the local
Sponsor.

2.5.3.2 Structure Stability Analyses

Information was received from Texas International Terminals facility, located on the south
side and at the west end of the proposed GHC Extension indicating that this bulk materials
handling facility would take advantage of the proposed deeper draft channel. Texas
International Terminals plans to dredge their berthing area and will retrofit their existing
bulkhead facility to accommodate the deeper draft. This retrofit is a third-party portside
facilities associated project cost and has been accounted for in the economics portion of
this study. Design drawings were received for the existing Sulphur Terminal dock facility
located on the south side of the GHC Extension at approximately Station 22+000. This
facility lies about 170 feet south of the proposed channel bottom alignment and consists of
a concrete dock supported on square precast concrete piles driven to an elevation of about
-101.66 feet MLLW. Upon review of the provided structural drawings, it was determined
that the structure will not be impacted by the channel deepening.

B-6



82

The Edison-Chouest bulkhead lies approximately 100 feet north of the proposed channel
bottom alignment at approximately Station 21+300 and handles predominantly light draft
vessel traffic. A stability analysis of the existing Edison-Chouest bulkhead was performed
using the CWALSHT computer program developed by the U.S. Army Corps of Engineers
(USACE) Waterways Experiment Station (WES) Information Technology Laboratory
currently known as the Engineer Research and Development Center (ERDC). A global
slope stability of the channel side slope in the vicinity of the Edison-Chouest bulkhead
using the SLOPE/W computer program. SLOPE/W is one component of a suite of
geotechnical analysis tools called Geostudio which is distributed by GEO-SLOPE
International, Ltd. SLOPE/W analyzes slope stability models using the limit equilibrium
method. The Morgenstern-Price method of analysis was used which satisfies both moment
and force equilibrium equations are satisfied. The CWALSHT and SLOPE/W stability
analyses indicated the existing bulkhead will not be affected by the channel deepening.
Results of the two analyses are attached to this appendix. It was determined that other
water-front structures along this project will not be affected because of their distance from
the channel template.

2.6 Maintenance Dredging Frequency and Shoaling Rate

The dredging cycle of the existing channel was determined by the average number of years
between the O&M dredging operations for a historical period. Each channel or reach may
or may not have its own dredging frequency. The Galveston District’s Dredging History
Database, a Microsoft Access-based computer database, was utilized to establish the
existing shoaling rate and dredging frequency for the existing 46-foot GHC for the 2007
Galveston Channel Limited Reevaluation Report (2007 LRR), Engineering Appendix. For
that report, an analysis of 24 years of dredging history identified six maintenance dredging
cycles with an estimated shoaling rate of 1,425,500 cubic yards per year for the complete
22,571-foot long GHC channel. The 46-foot deep channel shoaling rate will be assumed
to remain the same as the existing channel, with 1,425,500 cubic yards per year, and a
dredging frequency of four years. Shoaling will be assumed to be evenly distributed along
the length and width of the channel; therefore, a linear interpolation of the channel dredging
data produces a shoaling rate of approximately 162,000 cubic vards per year for the
proposed GHC Extension reach. The dredging frequency will remain the same (four years)
as the existing 46-foot channel.

2.7 Design Considerations
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Several design assumptions were made in conjunction with this study. Hydrographic
survey data provided by the area office were utilized in defining new work volumes.
Maintenance materials identified in the surveys were discounted and new work volumes
were calculated as material below the existing template, including advance maintenance
and allowable overdepth. The proposed 46-foot channel bottom width would be 10 feet
narrower than the existing 41-foot channel.

2.8 New Work Dredging

The term “new work” refers to the material below the existing channel template which will
be removed to increase the channel depth to the new project depth. The new work material
quantities were calculated using a 3-dimensional surface (*.dtm) generated by the InRoads
software program. The surface is a 3-D representation of the existing channel geometry.
The channel has existing and proposed templates which are trapezoidal shapes, defined by
bottom width and side slopes. Those templates were used to model the channel and
calculate new work volumes. The existing template included the current advance
maintenance and allowable overdepth values of three feet and two feet, respectively. The
proposed new channel template also included an advance maintenance depth of three feet
and a constant two feet of allowable overdepth for calculation of new work volumes. New
work material volumes are shown in Table 4.

TABLE 4 - NEW WORK DREDGING VOLUMES FOR 46-FOOT PLAN

Third-Party
Federal Channel Facilities* Total Estimated
Estimated New Work  Estimated New Work New Work

Reach Station Nos. CY CY CY
Galveston

Habor 4,000 t0 22+571 513,800 95,700 609,500

Channel
Extension

* non-Federal portside facilities
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2.8.1 Noen-Pay Dredging

Non-pay dredging would be defined as dredging outside the paid allowable overdepth that
may occur due to such factors as unanticipated variations in substrate, incidental removal
of submerged obstructions, or unusual wind and wave conditions. An estimated volume
of 102,400 cubic yards of non-pay dredging is assumed for new work in the federal
channel. This estimate is based on non-pay depth of 1 foot below the bottom of the
allowable overdepth and within the channel toe width of 1,075 feet. Non-pay dredging is
not assumed on the side slopes because it is anticipated that no new work will be performed
on the side slopes based on the geometry of the new verses old channel templates. Non-
pay dredging within the private facility is estimated at 15,000 cubic yards. Non-pay
volumes are included in the maintenance dredging volumes presented in Section 2.6
Maintenance Dredging Frequency and Shoaling Rate.

2.8.2 Third-Party Portside Facilities Dredging

Third-party (non-Federal) portside facilities new work dredging volume is calculated using
the square footage of the third-party facilities and multiplying by the depth of new work
dredging. The third-party maintenance volume would be based on the GHC shoaling rate
and dredging frequency determined as described in Section 2.6. Using the GHC shoaling
rate and the area of third-party maintenance dredging, a shoaling rate of 85,700 cubic yards
per four-year dredging cycle would be assumed. The third-party maintenance dredging
volume described above is not an incremental increase over and above the third-party
maintenance volume for the existing project. The third-party new work and maintenance
material would be placed within the Pelican Island PA. An existing tipping fee charged to
third-party users for use of the Pelican Island PA covers the cost of lost capacity as a result
of third-party dredging volumes placed in the PA. This work is considered an associated
cost used in the benefit-cost ratio calculation and PA capacity analysis.

2.8.3 Allowable Overdepth

Additional depth outside the required channel template would be permitted to allow for
inaccuracies in the dredging process. Per Engineering Regulation (ER) 1130-2-520,
Navigation and Dredging Operations and Maintenance Policies, “District Commanders
may dredge a maximum of two feet of allowable overdepth in coastal regions..., and inland
navigation channels.” This additional dredging allowance would be referred to as a
dredging tolerance, or allowable overdepth. The existing channel has a two-foot allowable
overdepth. Itis anticipated that large pipeline dredges, similar in size used for maintenance
dredging of the existing channel, will be utilized to construct the proposed 45-foot channel
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extension. District policy recommends a two-foot allowable overdepth in reaches where
these large dredges operate.

2.8.4 Advance Maintenance

Advance maintenance consists of dredging deeper than the authorized channel template to
provide for the accumulation and storage of sediment. In critical and fast-shoaling areas
advance maintenance would be required to avoid frequent re-dredging and to ensure the
most reliability for navigation within the channel and the least overall cost for operating
and maintaining the project authorized dimensions. ER 1130-2-520 authorizes Major
Subordinate Command (MSC) Commanders to approve advance maintenance. The
existing 46-foot (Station 0+000 to Station 20+000) and 41-foot (Station 20+000 to Station
22+571) channels have an authorized three-foot advance maintenance depth. Advance
maintenance for the proposed 46-foot GHCE would be three feet. This would allow the
GHCE to be maintained at the same frequency (4-year cycle) as the existing adjacent 46-
foot channel, thus operations and maintenance cost over the 50-year project life would be
optimized because of the reduction in the number of required maintenance dredging
contracts (and mobilization costs).

2.9 Beneficial Use of Dredged Material

Conceptual designs for beneficial use of dredged material were performed during the Plan
Formulation Phase. Four beneficial use alternatives were evaluated for this project.
General assumptions were used. The least cost methods were generally used in developing
designs. It was assumed that no relocations would be necessary, and that right-of-ways
(ROWs) and right-of-entries (ROEs) would be available. Specific field and design data
was provided by the Environmental Section. During the Detail Phase, the selected marsh
creation features were individually evaluated and updated. The evaluated marsh creation
site adjoins Pelican Island near the southwest corner with most of the site currently under
water. The following design and construction assumptions were developed based on the
proposed site existing conditions and on typical sections proven successful in the Galveston
Bay area for similar projects. Swamp accessible machinery would be required during
marsh construction. Hydraulic dikes would be built with the new work dredged material
and the dredge pipeline routes are assumed to be the shortest distance to the middle of the
site. Dike side slopes were designed to have slope protection such as rip-rap and concrete
cellular mats. Marsh fill would occur with selective placement of dredged material within
the marsh site boundary. Marsh fill could be new work or maintenance material, depending
on the requirements of the marsh design. Where plantings would occur, it was assumed
that abundant local species are available. Marsh creation was not selected as part of the
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NED Plan. The evaluated Marsh site location and conceptual plan are shown on Drawing
No. B-02.
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3.0 SURVEYING, MAPPING, AND OTHER GEOSPATIAL DATA
REQUIREMENTS

3.1 Surveys

Extensive land surveys were not performed for this study. The district utilized color
orthodigital aerial maps taken in 2004 to identify existing topographical features such as
shoreline, docks, creeks, open or wooded areas, etc. Hydrographic surveys provided by
the Galveston Area Office provided after-dredged surveys at 200-foot intervals for the
channel, and represent ground surface ranging from elevation -30 feet to the bottom of the
channel. Additional land elevations were implied from the ortho maps. Interpolation
between hydrographic surveys and land surveys were performed using the InRoads
software program. An overall 3-D surface (*.dtm) was generated, providing a
representation of the existing conditions along the channel.

3.1.1 Additional Surveys

During the preconstruction, engineering and design (PED) phase of this project, a complete
land survey of the PA site will be required. Hydrographic condition surveys of the channel
will be performed by the area office and will be utilized and coordinated during PED to the
extent practical.

3.2 Mapping

For this study, existing maps of the project area available at Galveston District (SWG) were
used during the initial and plan formulation phases. Updated mapping was developed for
the Detail phase, to include current conditions.

3.2.1 Additional Mapping

It will be assumed the existing maps of the project area will require only minor updating

as time progresses. It is not anticipated that major changes will occur related to the
mapping presented in the Engineering Appendix.
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3.3 Datums

3.3.1 Horizontal Datum

Horizontal Datum referenced in this appendix is the Texas State Plane Coordinate System,
South Central Zone, North American Datum (NAD) of 1983.

3.3.2 Vertical Datums

The Galveston District has recently converted the local Mean Low Tide (MLT) datum to
the Mean Lower Low Water (MLLW) datum. Reference the Draft MLT to MLLW Vertical
Datum Conversion: Galveston Harbor, Texas City Ship Channel, Houston Ship Channel,
Engineering Documentation Report, June 2015 (2015 MLT to MLLW EDR). The
calculated MLLW datum for the Galveston Harbor Channel Project is 1.18 feet above zero
MLT at the Texas Coastal Ocean Observation Network (TCOON) Gage 1450 (Galveston
Pier 21). The calculated conversion was rounded to the nearest foot for application to
authorized channel depths. The elevations in this appendix and Feasibility report have
been converted to MLLW except as noted as MLT. Engineering analysis done prior to the
datum conversion have remained in MLT. The Vertical Tidal Datum Table below provides
the depth conversion relationship between MLT to MLLW for the existing GHC.

TABLE 5 - VERTICAL TIDAL DATUM CONVERSION

Project Project Conversion
Depths Depths from MLT to
Project Name Station Nos. MLT, ft MLLW, ft MLLW, ft
GHC 0-+000 to 20+000 -45 -46 -1
GHC 20-+000 to 22+571 -40 -41 -1

Existing after-dredging hydrographic surveys performed using the MLT datum were used
in calculating new work volumes.

Existing land survey data for the Pelican Island PA used North American Vertical Datum
of 1988 (NAVD 88).



89

4.0 PROJECT SITE ACCESS

The Pelican Island PA has existing access roads available. No public roads require
improvement for access to the project site.

5.0 ENVIRONMENTAL ENGINEERING

5.1 Environmental Objectives and Requirements

Environmental objectives and requirements described herein will be fulfilled by
compliance with plans for the management of dredged material in the Pelican Island upland
confined PA and by adopting and enforcing prudent and reasonable measures to avoid
impacts and by the completion of measures described in the Environmental Assessment
(EA) performed for this study.

3.2 Environmental Considerations
5.2.1 Energy Savings Features of the Design

Energy saving features of the design includes minimizing pumping distances between
dredge vessels and the PA thereby reducing the load on the pump and minimizing the
amount of diesel fuel and other commodities required to execute the planned project goals.

5.2.2 Environmental Effects of the Project

a. Emissions from the dredging vessel and other heavy equipment will locally
degrade air quality during channel dredging and dredged material pumping
operations.

b. Water clarity and quality at the dredging sites and the PAs will be temporarily
affected by the dredging process. Some soil particles are temporarily lost in the
water column during the dredging process. With time, the sediments are
winnowed out, and settle back down on the channel and bay bottom thus re-
establishing water clarity and quality as it existed prior to the dredging.

¢. On a microorganism level, the dredged channel bottom will temporarily be
affected while the area adjusts to the new environment the project created.
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5.2.3 Integration of Environmental Sensitivity into All Aspects of the Project

Water and sediment quality of new work and maintenance dredging will be monitored to
manage any impacts from dredging in the channel and dredged material pumping,
placement, and decanting operations in the Pelican Island upland PA.

5.2.4 Lessons Learned During Past Project

The Environmental Review Guide for Operations (ERGO) was reviewed to identify
environmental lessons learned on past projects. Theidentified lessons learned were applied
to the design concepts considered for this project.

For some time now, the SWG geotechnical section has been refining the science of PA
design and utilization. Included in the design concepts for this project is the use of
improved drop-outlet structures that provide more effective sediment control to minimize
turbidity of the effluent in the surrounding water column. Innovative dike construction
techniques have been incorporated into the conceptual design. These techniques include
placing selected soil types desirable for building dikes directly into berms alongside the
interior of existing dikes during dredging operations to provide dike building materials for
more efficient access during dike raising construction. Desirable dredged material may
also be placed directly within proposed marsh dike templates to minimize later
manipulation and therefore less turbidity in the surrounding water column.

5.2.5 Incorporation of Environmental Compliance Measures into the Project Design

There are numerous environmental drivers which govern protection of the public and
environment during the construction phase of a project that were incorporated into the
feasibility design for this project. Local, State and Federal environmental compliance
measures incorporated into the project include:

e The Texas Pollutant Discharge Elimination System (TPDES) administered by the
Texas Commission on Environmental Quality (TCEQ)

e Protection of Environmental Resources

e Preservation and Recovery of Historical, and Cultural Resources

¢ Protection of Water Resources

e Protection of Fish and Wildlife Resources

e Protection of Air Resources

¢ Protection from Sound Intrusions
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e Pollution Prevention

5.3 Hazardous Toxic Radioactive Waste (HTRW)

Historic dredging events within the channel have not encountered HTRW. Therefore,
based upon the HTRW assessment performed as described in the EA and additional in-
house research, it has been determined that there would be a low probability of
encountering contaminated sites or toxic substances during project construction.
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6.0 GEOTECHNICAL ENGINEERING
6.1 Terminology
A variety of special terms used in this document shall be defined as follows:

Hydraulic placement referred to in this document shall be defined as discharging a slurry
of water and soil from a dredge pipe.

Mechanical construction referred to in this document shall be defined as construction
operations performed on land with conventional construction equipment (bulldozers,
draglines, tractors, etc.).

Shaping referred to in this document shall be defined as the construction operations in
connection with forming and constructing materials to a specified dike template.

New Work referred to in this document would be defined as new and currently undisturbed
soils obtained from the deepening portion of the GHC.

Ponding shall be defined as the accumulation of water and or dredge fluid to some elevation
behind dikes within a PA.

Pure New Work refers to new work materials which are dredged separately from
maintenance materials.

Mixed New Work refers to new work materials which are dredged with maintenance
material mixed in with the new work material. For clarification however, whenever
quantities of mixed new work are referred to in the design or cost estimates, these mixed
quantities only represent the quantity of the new work material, and exclude the quantity
of maintenance material allowed to mix with the new work material.

6.2 Existing Soils Data - Channel

Soil borings drilled within and near the channel extension in 1965 and 1980 were reviewed
to identify the existing channel bottom soil conditions. Additional soil borings were not
performed for this study. A boring layout and plotted boring logs are shown on Drawing
Nos. B-08 and B-09. As shown by the boring logs the new work materials that will be
dredged to deepen the channel will consist primarily of stiff to hard high-plasticity clays
classified as CH soils. According to the Houston-Galveston Navigation Channels, Texas
Limited Reevaluation Report and Final Supplemental Environmental Impact Statement,
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November 1995 (1995 LRR), previous estimates made near or prior to 1995 indicate that
the make-up of dredged maintenance material from the channel has consisted in the past of
approximately 80 percent fine grained materials and approximately 20 percent coarse
grained or sandy materials.

6.3 Placement Areas
6.3.1 Pelican Island PA
6.3.1.1 Background

A boring location layout along with the plotted boring logs, for borings drilled at the site
in 1972, 1977, 1979, and 1993 can be found in the 2007 LRR Engineering Appendix. A
brief description of the soils conditions within the Pelican Island PA is also included in the
referenced 2007 LRR Engineering Appendix. Since the preparation of the 2007 LRR, new
work and maintenance materials have been dredged from the GHC from Station 0+000 to
Station 20-+000 and pumped to the Pelican Island PA during the time period from late-2009
through mid-2010. Maintenance materials have been dredged from the GHC from Station
20-+000 to Station 22+571 and placed in the Pelican Island PA during the same time period.
New work materials were placed in interior berms and on dikes within Cells A, B, and C.
In addition, perimeter dikes at Cell C that had been damaged during Hurricane ITke were
repaired and incrementally raised. Graded stone riprap shoreline protection was
constructed along two sections of the Cell C perimeter dike at the northeast end of the PA.
A new weir was constructed to replace the existing weir at the northwest end of Cell B to
control dredge ponding levels and flow into Cell C. The new weir is 40-feet wide and is
constructed using structural steel members, timber bulkheads, and has a cast-in-place
concrete base. The design elevation of top of the concrete base is +18.0 feet (NAVDSS).
The weir is capable of restricting flow using stop log timbers up to elevation +30.0 feet;
therefore, this flow control elevation adjustment is available from elevation +18.0 to +30.0
feet (NAVDS8). An existing weir at the northeast end of Cell A was removed. A new
five-bay drop-outlet structure was constructed near the southeast corner of Cell C,
replacing the old structure, providing the only discharge of effluent into the bay from the
PA. The effluent is discharged through two 48-inch diameter steel pipes to the south. Flow
of effluent is controlled using stop-log timbers at elevations ranging from about +12.0 feet
to +30.0 feet (NAVDS8S8). The drop-outlet structure will be periodically raised and moved
laterally in the future as required to accommodate dike raisings and/or realignments.
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6.3.1.2 Dredged Material Placement Capacity

Dredging needs for the proposed deepened channel section (Station 20+000 to Station
22+571) include requirements for the new work during initial construction and for 50 years
of maintenance dredging following construction. From Section 2.6 Maintenance Dredging
Frequency and Shoaling Rate, the estimated annual shoaling rate for the GHCE is 162,000
cubic yards, resulting in a forecast of about 7.8 MCY of maintenance material for
placement in the PA over the 50-year period. The estimated 50-yr non-Federal
maintenance dredging volume is about 1.0 MCY. The total new work volume anticipated
for placement in the PA from construction of this channel extension is 726,900 cubic yards
(581,520 cubic yards after shrinkage), including 513,800 CY of new work from
construction of the extension, 95,700 CY of new work from third-party facilities, plus
102,400 CY and 15,000 CY of non-pay dredging for the extension and third-party facilities,
respectively. The PA must have capacity for storage of maintenance dredging volumes
from the entire GHC (Station 0+000 to Station 22+571) which totals about 69.4 MCY over
the 50-year period of analysis. This total includes the forecast 7.8 MCY of maintenance
material from the GHCE and 1.0 MCY from non-Federal sources. Therefore, the total
forecast dredging volume planned for placement in Pelican Island PA over the 50-year
period is about 70.1 MCY including maintenance and new work.

Per the 50-Year Disposal Plan presented in the 1995 LRR, in order to have enough capacity
for maintenance material over the 50-year period of analysts, the final projected elevation
of the PA, after a series of dike lifts in the O&M phase, would be approximately +50 feet
MLT. The current estimated remaining neat line volume in the Pelican Island PA is about
46.1 MCY based on an ultimate dike elevation of +50 feet and required freeboard of 3 feet,
as discussed in the 1995 LRR. This neat line volume is approximately equivalent to an in
situ volume (in channel dredging volume) of about 70.9 MCY (using a shrinkage factor of
0.65 for long term storage, as discussed in the section of the 2007 LRR Engineering
Appendix entitled CONSTRUCTION PROCEDURE). Therefore, the remaining capacity
of Pelican Island PA after construction of the GHCE and the 50 years of maintenance
would be about 0.8 MCY. See Table 6 presented below for a summary of the estimated
new work and maintenance dredging quantities and PA capacity.
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TABLE 6 — DREDGING VOLUMES AND PLACEMENT AREA CAPACITY

Federal & non-

Federal Total Pelican Is.
50-YR Dredging PA
Reach New Work Maintenance Volume, Remaining
Channel Station Nos. Volume, MCY  Volume, MCY MCY Capacity
Existing 46-ft GHC ~ 0+500 to 20-+000 NA 60.6 60.6 70.9
GHCE 20+000 to 22+571 0.7 88 9.3 103
Totals 0+500 to 22+571 0.7 69.4 70.1 0.8

No incremental increase in shoaling within the Federal channel or private facilities is
anticipated as result of this project. Therefore, Pelican Island PA has sufficient remaining
capacity to accommodate the new work and maintenance volume generated by this channel
extension.

Based on the above analysis of the Pelican Island PA capacity, there is no requirement for
additional placement areas to contain the new work or maintenance dredge materials over
the 50-year period of analysis.

6.3.2 Proposed Upland PA on Pelican Island

At the request of the Port of Galveston, an 81.76-acre tract located on the north edge of the
GHC and between the Halliburton Energy Services Galveston Terminal Slip and the
Pennzoil/Oxy USA Slip was explored for consideration as a new dredged material upland
confined PA. A total of eight soil borings were performed within the proposed PA to
characterize the soil conditions. As described in the 1995 LRR, the soils at emergent areas
of Pelican Island are the result of dredged material discharges over the past 70 or so years.
The soil borings taken within this tract of land on Pelican Island indicate the soils in this
area are a mixture of fill materials, consisting of medium to high plasticity clays, sands,
silty sands, and clayey sands. A review of the soil types encountered indicate that
approximately 70 percent (or-that the majority) of the encountered soils consist of sands,
silty sands, and clayey sands with the remainder being fine-grained sandy clays to clays,
The encountered soil types are typical of the fill soils encountered on Pelican Island in
historic borings. Consideration of this tract for upland disposal for inclusion in the NED
Plan was abandoned during the Detail Phase of this study because of the high cost to
develop the site compared to the relatively small placement capacity of the completed PA.
A conceptual PA plan, soil boring layout, and boring logs are shown on Drawing Nos. B-
03 through B-07.
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6.4 Beneficial Use Site Alternatives

A beneficial use site (hereinafter referred to as the Marsh Site) was considered during the
Preliminary Plan Formulation and Plan Formulation Phases of this study. The Marsh Site
considered would be located just off and west of the southwest corner of Pelican Island.
The studied Marsh Site ranged in area from about 48 acres to 103 acres to accommodate
the volume of new work material for the various proposed channel depth alternatives
studied. Preliminary dike construction design and dike erosion and wave protection
systems were developed and construction quantities were estimated for preliminary
construction cost determinations. The conceptual dike and wave protection designs are
based on designs used successfully in the Galveston Bay area having similar fetch lengths.
The Marsh Site alternatives were not selected for inclusion in the NED plan because of the
high cost to construct and develop compared to placement of the dredged materials into the
existing Pelican Island PA and the lack of a cost share partner to offset those costs. A
conceptual beneficial use site plan and dike cross section are shown on Drawing No. B-02
attached to this appendix.

6.5 Dike Work
6.5.1 Initial Mechanical Dike Work

The proposed plan involves mechanically raising the dikes at Pelican Island PA, prior to
deepening the channel, to sufficient height to: 1) allow for the containment of the new work
material, and 2) account for any initial maintenance material that may be encountered
above the new work material during the channel deepening. Neither the existing weir
structure located at the northwest corner of Cell B, nor the existing drop-outlet structure
located in Cell C, would be required to be raised as a result of the proposed dike raising.

6.5.2 Hydraulically Placed Dike Foundation

Using the proposed channel extension configuration (46-foot channel), the most current
estimate of new work material from the channel deepening (not including maintenance
material) would be around 726,900 cubic yards including Federal and non-Federal, and
non-pay volumes. It would be proposed that the new work materials from the channel be
stacked hydraulically along the perimeter dikes, to the inside of the PA in Cell B, serving
the dual purpose of providing usable dike building material following the channel
deepening, and providing added foundational strength by displacing and consolidating
some of the softer materials from beneath the hydraulically placed new work materials.
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During hydraulic placement of the new work material along the dike perimeter, it would
be expected that up to half of the new work material pumped in from the channel may
displace softer soils within the PA. By replacing some of the softer soils with stronger new
work materials through displacement, the goal will be to create a stronger counteractive
shear surface within the dike embankment to help prevent or reduce the chance of deep
dike failures as the dikes are raised in the future. The discharge point of the dredge pipe
will be moved along the dike as the hydraulic fill is placed; therefore, incurring additional
cost to the dredging contract. The additional cost for moving the dredge discharge has
been considered in the economic analysis.

After hydraulic placement, but prior to the next dredge cycle, it is proposed that the
remaining available mounded new work then be shaped to a selected slope, crown width,
and dike elevation as directed by USACE. In addition, during the shaping process of the
new hydraulically placed foundation, it is proposed that the new shaped dike be slightly
offset inward from the current dike configuration which will increase the overall length of
the counteractive shear surface in the dike embankment, allowing for an increased
counteracting force against the driving weight of the dike embankment. The hydraulically
placed new work dike foundation will serve as the base for all future dike lifts, and be
shaped to a uniform elevation. A conceptual typical cross section for Pelican Island dike
construction is shown on Drawing No. B-01.

During future O&M dike construction on top of the hydraulically placed new work
foundation, it is recommended that periodic checks of the foundation and embankment be
made. Additional core borings, soils sampling, soils testing, and follow up stability
analyses, should be performed periodically as conditions require. The additional soils data
will be used to verify to what extent consolidation and foundation strength gain has
occurred over time, and determine if additional stability measures should be taken (such as
offsetting the dikes further into the PA if necessary or other measures). Per the 50-Year
Disposal Plan presented in the 1995 LRR, in order to have enough capacity for maintenance
material over the 50 year period of analysis, the final projected elevation of the PA, after a
series of dike lifts in the O&M phase, would be approximately +50 feet MLT.

The assumption that dikes may be built to at least elevation +50 feet is based on “a report
submitted to the Port of Houston Authority by a private consultant, Geotechnical
Memorandum Disposal Area Management Flan, Spilman Island, Alexander Island, Lost
Lake, Houston Ship Channel, Harris County, Texas (1994).. which shows that a dike could
be built to +60.0 feet at Alexander Island, without failure.” The 1995 LRR goes on to state
that, “The District believes that Alexander Island has the weakest foundation conditions.”
Note the 1995 LRR disposal plan included Pelican Island. The District will perform
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additional geotechnical exploration and stability analysis over the course of the project life
during the PED phase of future dike-raising projects to confirm dike configuration, stability
and allowable ultimate height.

6.6 Proposed Order of Work

The proposed order of work includes first mechanically raising the Pelican Island PA, Cell
B west dike and mechanically constructing retention dikes within the interior of the Cell.
Dredging of the GHC Extension will follow with placement of maintenance and new work
materials hydraulically within Cell B. The new work material will be placed in berms
along the interior of the Cell B west perimeter dike. The dredge pipe shall have a “Y”
valve installed such that when maintenance or “mixed new work” materials are
encountered that contain materials unsuitable for dike construction, the discharge can be
directed toward the interior of Cell B and not in the proposed interior berms (see paragraph
above entitled Terminology).

6.7 Dike and Channel Templates

Typical dike slope templates proposed for the Pelican Island upland PA were developed
for the 1995 Engineering Supplement to LRR and the 2007 LRR Engineering Appendix
referenced herein. Drawing No. B-01 of this report presents a conceptual hydraulic fill and
dike template for this project. The proposed channel slopes for the channel deepening
construction are 1V on 3H. The channel slopes will be maintained at a 1V on 2H slope
during O&M as per existing practices for the GHC.

6.8 Proposed Additional Soils Investigations

As discussed in Section 6.4.2 Hydraulically Placed Dike Foundation, it would be
recommended that future periodic checks of the dike foundation and embankment be made
by performing additional exploratory soil borings, sampling, and testing. The data obtained
from the additional investigations would be used to verify consolidation and foundation
strength gain over time and stability of the dike embankments. The resulting analyses
would be used during future O&M dike raising design and construction. Additional
geotechnical data will be obtained for the PED phase of this project by drilling soil borings
within the proposed channel extension template in accordance with the guidance outlined
in Engineer Manual (EM) 1110-1-1804, Geotechnical Investigations. Samples of the
channel foundation soils will be obtained for classification and strength measurement. The
data will be analyzed to develop estimated quantities of acceptable materials available for
dike building and to verify channel side slopes will be stable after the deepening project.
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7.0 OPERATION AND MAINTENANCE

The O&M phase of the project will be accomplished using the existing procedure for all
the navigation channels in the Galveston District. The procedure would be composed of
the following steps:

1) Historical records are kept for shoaling rates in various reaches of the navigation
channel. The data in the historical records are continually updated based on actual
dredging volumes for the various reaches.

2) Condition Surveys are conducted twice a year to determine the actual cross-sections at
several stations along the navigation channel. The cross-sections are used to compute
the actual shoaling rate in the various reaches. The actual shoaling rates are compared
with the expected rates obtained from the historical data.

3) Dredging contracts are prepared to restore the channel to its design template as required
for the various reaches of the channel.

4) The Corps of Engineers performs all the activities indicated above. The Local Sponsors
provide the land for dredged materials placement and the containment dikes required.

5) The structural components in this project are limited to the interior weir and drop-outlet
structure used to drain the excess water from the Pelican Island PA. The structures are
composed of structural steel members and access/working platforms. Water drainage
would be controlled by the use of timber planks. These structures will be periodically
painted as needed, and the timber planks replaced. As the dike heights are raised to
accommodate future dredged material, the drop-outlet structure will also be raised and
repositioned laterally as required depending on the new dike configuration.

6) Other structures impacted by the project may be industrial wharfs and docks. The
maintenance of these structures would be the responsibility of their owners.

7) The anticipated dredged maintenance material quantities for future O&M are not
anticipated to change from those previously calculated for the existing 41-foot project.
The existing shoaling rate has been determined to be approximately 162,000 cubic
vards per year for the proposed 46-foot channel extension. The required maintenance
dredging frequency is once every four years. The cost estimates for maintenance
dredging over the 50-year period of analysis can be found in Section 9.0 COST
ENGINEERING of this Appendix.
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8.0 HYDROLOGY AND HYDRAULICS

Studies performed for the Galveston Bay Area Navigation Study (GBANS), Feasibility
Report and Environmental Impact Statement (EIS) for improving the Houston and
Galveston channel (GBANS 1987) and subsequent studies to support the 1995 and 2007
LRR’s are viable for this GHCE Feasibility Report. Below is a summary of hydraulic and
hydrology studies that have been completed and their applications.

8.1 Hydrodynamic and Salinity Model Study

A number of hydrodynamic and salinity models have been developed as part of the
GBANS study. These models assist in refining estimates of project induced changes to the
circulation patterns and salinity regime of Galveston Bay. Studies of freshwater inflows
were conducted for the GBANS, 1987. For the 1995 LRR the Texas Water Development
Board (TWDB)-Soil Conservation Service Model was applied to obtain existing condition
runoff for gaged and ungaged basins. The future hydrology described in the GBANS report
was updated and revised to incorporate new data.

As part of the GBANS, 1987 report, a two dimensional model utilized by the State of Texas
was used to evaluate the hydrodynamics of all the bay systems along the Gulf Coast. The
model; however, did not fully capture all the pertinent physical processes in the Bay.
Therefore, a detailed RMA-10-WES three dimensional model was developed as part of the
1995 LRR. Two new data collection efforts were used to acquire the boundary conditions,
initial conditions, and verification data for the model: an intensive 25-hour survey for
vertical current and salinity data and a long-term (180 days) monitoring program to obtain
water level, salinity, and currents. The results from the hydro-salinity study were
coordinated with an oyster model study directed by Dr. Eric Powell of Texas A&M
University used to assess project-induced impacts on oysters for the EIS in the 1995 LLR.
The currents produced by the hydro-salinity model were also used as a key input parameter
for the ship simulation study. A discussion and analysis of model results is found in
“Houston-Galveston Navigation Channels, Texas Project, Report 4, Three-Dimensional
Numerical Modeling of Hydrodynamics and Salinity, TR HL-92-7 Figures and a
summary from this report can be found in the 1995 LRR. A brief discussion of modeled
parameters is described below.

The model was run for existing condition (40 feet MLT), 46 feet MLT and 51 feet MLT
for low, medium, and high freshwater inflows for tidal, meteorological, and hydrologic
conditions. The resulting time series, isohaline charts, and cross sections plots can be
viewed in the WES Technical Report TR-HL-92-7. The isohaline charts can also be
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viewed in the Appendices of the 1995 LRR. According to the WES report, “The typical
Galveston Bay trend is for low salinity values through early summer. The large drop in
freshwater inflow beginning in July along with the higher Gulf salinity causes a rise in
salinity, usually, reaching a maximum around October. The simulated Gulf salinity drops
quickly in September and the Bay salinities follow later. The overall increase in salinity
of the 45° deepening in comparison to the existing conditions was regionally most
noticeable in the upper bay; and time-wise in the fall (for all regions). During freshwater
flow periods this region and Trinity Bay were practically fresh for both existing and 45’
deepening. Generally, the maximum increase in salinity was greater during the high flow
scenario than in the low.”

In summary, for this GHCE LRR study, the conclusions from the 1995 LRR RMA report
are applicable — channel deepening resulted in a larger salinity gradient from the channel
to the bay. The salinity increase in the lower bay was much less significant than in other
areas, typically about 1 part per thousand (ppt). Salinity values are lower in the summer
months and highest in October.

8.2 Ship-Handling Simulation Model Study

This study was conducted as part of the 1995 LRR. Results are applicable to the channel
extension. The study tested both the proposed 45-foot and 50-foot channels for safe two-
way navigation, efficient design, and recommended design changes where needed. The
ship simulation provided a template design for the GHC that provided for safe ship
maneuverability for a design vessel 990 feet long, 160 feet wide, and a draft of 44 feet.
The simulation resulted in a recommendation for a minimum 4,500-foot long turning area
extending past Pier 36 or approximately Station 19+300. The 1995 LRR adopted a turning
area of 4,700 feet long by 1,075 feet wide which ends at Station 20+000 or the end of the
existing 45-foot channel. The GHC Extension further extends the turning area to the end
of the proposed Extension, resulting in a 1,075-foot wide by 7,271-foot long turning area.
The extended turning area would allow pilots additional leeway in selecting appropriate
vessel turning locations within the channel to account for variable factors such as current
and location of docked vessels. Refer to the 1995 LRR, Section 4.3 “Ship Simulation
Study” for a detailed analysis of the ship simulation study.

8.3 Shoaling Rate Investigation

During the re-evaluation study, annual maintenance rates for the existing 45-foot GHC
were derived by observing the results for detailed investigations of the bayou and bay
reaches for the HSC and taking into account the quadratic equation in WES Technical
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Report TR H-78-5, “Methods of Estuarine Shoaling Analysis”, Trawle, 1981. The
predictions were verified in analysis of the historical shoaling rates. Based on observations,
predicted rates for the proposed project were the same as the existing channel. The results
from this investigation combined with additional analysis of shoaling rates in the District’s
Dredging History Database were used to develop the shoaling estimates for the GHC
Extension. Estimated shoaling is 162,000 cubic yards per year.

8.4 Dredging Frequency Study

The proposed maintenance cycle of four years for the existing GHC will be used for the
extension. This value was derived during the shoaling rate investigation. Historically the
channel had been dredged every four years during the prior 24 years for a total of six cycles.
Because the shoaling rates were not predicted to increase the same dredging frequency is
applicable.

8.5 Advance Maintenance Study

This was conducted to ascertain the effectiveness of the advance maintenance depths.
Existing O&M practices since the year the channel was initially dredged to the 41-foot
project have yielded an advance maintenance depth of three feet as being adequate in
maintaining the project depth between dredging contracts. This existing depth of three feet
will be used for the channel extension in this GHCE Feasibility Report. The allowable
overdepth will be two feet.

8.6 Relative Sea Level Change

Current USACE guidance was used to assess relative sea level change (RSLC) for this
GHCE Feasibility Report. USACE guidance (ER 1100-2-8162, December 2014 and
Engineer Technical Letter (ETL) 1100-2-1, June 2014) specify the procedures for
evaluating and incorporating climate change and relative sea level change into USACE
planning studies and engineering design projects.

USACE guidance recommend that projects be evaluated using three different projections
of future sea level change, i.e., “low, intermediate, and high,” as follows:

» Low — Use the historic rate of local mean sea level change as the “low” rate. The

guidance further states that historic rates of sea level change are best determined by
local tide records (preferably with at least a 40 year data record).
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» Intermediate — Estimate the “intermediate” rate of local mean sea level change
using the modified NRC Curve I. The modified curve corrects for the local rate of
vertical land movement.

» High — Estimate the “high” rate of local mean sea level change using the modified

NRC Curve III. The modified curve corrects for the local rate of vertical land
movement.

Additionally, USACE guidance also recommend that RSLC be evaluated at planning
horizons other than the one used in the economic analysis, recommending at a minimum,
RSLC analysis at 20, 50 and 100 years post-construction.

The recent historic rate of local sea level change can be obtained from local tide records.
The tide gage nearest the GCHE is located at Pier 21 in Galveston, Texas (NOAA gage
8771450). The NOAA mean sea level trend at this site (from 1908 to 2013) is equal to
6.35 millimeters (mm)/year with a 95 percent confidence interval of + 0.25 mm/year. This
equates to a rise of 0.42 feet in 20 years. If the estimated historic eustatic (global) rate
equals that given for the Modified NRC curves (1.7 mm/year), this results in an observed
subsidence rate of 6.35 ~ 1.7 = 4.65 mm/year.

Utilizing the online sea level calculator referenced in ER 1100-2-8162, estimates of future
RSLC were determined. The computed future rates of RSLC in the table below give the
predicted low, intermediate, and high estimates of sea level change at the 20-, 50~ and 100~
year planning horizons.

TABLE 7 - ANTICIPATED FUTURE RELATIVE SEA LEVEL CHANGE*

Year Low (feet) Intermediate (feet) High (feet)
2036 (20 years) 0.42 0.54 0.92
2066 (50 years) 1.05 1.48 2.86
2116 (100 years) 2.10 3.41 7.58

*Based on nearest NOAA tidal gage at Pier 21, Galveston, Texas.

Relative sea level change is not expected to have a significant impact on dredging
frequency, shoaling or ship handling.
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9.0 COST ENGINEERING

A Limited Reevaluation Report (LRR) and Environmental Impact Statement (EIS), dated
November 1995 for the Houston-Galveston Navigation Channels (HGNC) Study was
prepared by the Galveston District Corps of Engineers. The plan presented in the LRR
consisted of deepening and widening the Houston Ship Channel and the Galveston Harbor
Channel. The Galveston Channel was subdivided into two reaches designated as the
Offshore Reach and the Galveston Channel Reach. The Galveston Channel Reach, referred
to as the GHC in this document, is authorized to -46 feet (-45-foot MLT) deep from Station
0+000 to Station 20+000. From Station 20+000 to Station 22+571 the channel was only
authorized to a depth of -40-feet MLT. As such, the local sponsor and facilities at the far
end of the Galveston Ship Channel (last 0.5 mile) are not able to receive deeper draft
vessels at their facilities without practices such as light-loading.

A Post Authorization Change Report (PACR) and integrated Environmental Assessment
was developed in 2010 to evaluate deepening the remaining segment up to 45 feet in order
to update the results of the 1995 LRR. The PACR was never finalized due to the Houston-
Galveston Navigation Channel (HGNC) 902 limit exceedance.

On February 29, 2016 a new Federal Cost Share Agreement (FCSA) was signed, which
removed the GHCE from the HGNC study in order to resume the GHCE study under
Section 216 of the Flood Control Act (FCA) of 1970, Public Law (P.L.) 91-611, authorizes
the Secretary of the Army to review existing Corps of Engineers (USACE) constructed
projects due to changes in physical and economic conditions and report to Congress
recommendations on the advisability of modifying the structures or their operation, and for
improving the quality of the environment in the overall public interest, and the Galveston
Harbor Channel is a constructed separable element of the authorized Houston-Galveston
Navigation Channels, Texas project.

This current Feasibility report would involve extending the -46 foot (-45-foot MLT) deep
Galveston Harbor Channel the remaining 2,571 feet to reach the end of the limits of the
authorized and currently maintained -41-foot (-40-foot MLT) deep channel. The Mii
estimate was prepared for this report. The NED proposes deepening it from -41-foot (-40-
foot MLT) to -46-foot (-45-foot MLT) deep. This would be accomplished by pipeline
dredging the channel and placing the material into the existing Pelican Island placement
area (PA). Pelican Island PA is located north of the Galveston Channel.

The placement area would be conventional earthen dikes with the material excavated from
the site. Quantities and design features were developed by the Galveston District (SWG)

Engineering Branch.
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This estimate was prepared using the latest Unit Price Books and labor rates for fiscal year
2017 (October 2016). The estimate was set-up as one contract, being subdivided into Non-
Federal and Federal Costs. The costs were further organized in accordance with the work
breakdown structure. The midpoint date of each account code was provided by the project
manager for developing the fully funded costs. The estimate was prepared in accordance
with ER 1110-2-1302, dated 15 September 2008. The costs were escalated in accordance
with the above Engineering Regulation and EM 1110-2-1304, dated 31 March 2012, amend
#8, Tables Revised as of 31 March 2016. All this data was input into the Total Project
Cost Summary Sheet (TPCS). The baseline estimate provides for all pertinent elements for
a complete project ready for operations.

Since the project is under 40 million dollars, a formal cost risk analysis using Crystal Ball
software was not needed. Instead an Informal Risk Analysis develop by Walla Walla
District was used to come-up with the project contingences. The results of the Mii and
contingencies are presented in the total project cost summary.

The Operation and Maintenance estimate was prepared in May 2016.

ACCOUNT CODE 12 -- NAVIGATION PORTS AND HARBORS: Dredge quantities
were developed by the design engineer. The channel was assumed to be dredged using
traditional dredging methods for the area, a 30" pipeline, with the material going into
existing Pelican Island PA located back from the waterway. The dredging cost was
developed using CEDEP. The dredge production rates were reduced to account for the
stiffer “new work”™ material to be encountered. The cost for mobilization and
demobilization was developed using CEDEP, and assuming the pipeline dredge was based
in New Orleans. The Dredging estimates were based on standard operating practices for
the Galveston. No overtime would be required to perform the work.

The cost for creating Cell B was included under this code of accounts. Part of the cost for
creating the Cell B included clearing, grubbing, and stripping the area; as well as turfing
the outside of the new levee. Labor rates and overhead costs were adjusted to reflect Region
6. Soil characteristics were provided by SWG, Engineering Division, Geotechnical and
Structures Section.

ACCOUNT CODE 30 - ENGINEERING AND DESIGN: The cost for this account
was developed using the guidelines provided in the TPCS, with the agreement of the cost
engineer and the project manager.
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ACCOUNT CODE 31 -- CONSTRUCTION MANAGEMENT: The cost for this

account was developed using the guidelines provided in the TPCS, with the agreement of
the cost engineer and the project manager.
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10.0 CHANNEL CONSTRUCTION
10.1 General

The project will be dredged in one contract. All material will be excavated with a hydraulic
pipeline dredge, and placed into the confined upland Pelican Island PA.

10.2 Construction Method

The construction will utilize traditional dredging techniques, such as the hydraulic pipeline
dredge. Placement of the material for the GHC Extension will also be traditional, in that
the material will be contained in a confined upland site. The Pelican Island PA will be
decanted during and following dredging to reduce hydraulic material volume and with the
intent to minimize dispersal of sediments into the bay through the effluent. The PA
construction is such that flow will be directed from Cell B through the weir into Cell C,
then around training dikes in Cell C toward the drop-outlet box and finally discharging into
the bay. This labyrinth of weir and training dikes maximizes the distance that the dredge
pipe discharge water and sediment must travel. Elevations of the weir and drop-outlet box
would be controlled using adjustable stop-log timbers to control flow volume and velocities
within the PA, thus allowing the maximum amount of sediment to settle prior to discharge
into the bay.

11.0 PROJECT SECURITY

Security measures for protecting the project against attacks, such as terrorism attacks, are
not considered necessary because of the nature of the project. The only likely attack would
be attempts to sink a vessel in order to block navigation. The sunken vessel can usually be
removed within a few days to allow navigation to resume. The only vertical structures in
this project are the existing drop-outlet and weir structures in the Pelican Island PA, but
they are not considered likely attack targets because of the unimportant consequences of
failure, and because they can be repaired fairly quickly to restore their function.

12.0 DATA MANAGEMENT
The electronic version of the Engineering Appendix, related civil and geotechnical design,

and cost information is located on the Districts “W” drive. Location of the folder is at the
following address: W:\Cadd\Projects\Galv\Galveston Har Ext 2016.
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13.0 USE OF METRIC SYSTEM MEASUREMENTS

The existing GHC, Texas is established in English units. The navigation industry
exclusively uses English units. In the District, water depths are typically expressed in feet
and accuracy standards are expressed in feet. Distances are measured in feet, or miles.
Engineering project coordinates are normally in English units (feet). Construction
measurement quantities are normally measured in linear feet, square feet, or cubic yards.
The Districts’ Dredging History Database uses English units.
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14.0 ENVIRONMENTAL OPERATING PRINCIPLES (EOP)

The purpose of this section is to provide examples of how the Engineering Appendix
integrates EOPs as applicable to engineering and design as required for sustainability,
preservation, stewardship, and restoration of the project area’s natural resources.

Throughout the study process USACE Environmental Operating Principles (EOP) are
considered. The EOP’s are outlined in Appendix A of ER 200-1-5 “Environmental
Quality - Policy for Implementation and Integrated Application of the U.S. Army Corps
of Engineers (USACE) FEnvironmental Operating Principles (EOP) and Doctrine,” dated
30 October 2003. The re-energized EOP principles (announced in 2012) are considered
at the same level as economic issues and are listed below.

1) Foster a culture of sustainability throughout the organization;

2) Proactively consider environmental consequences of all USACE activities and
act accordingly;

3) Create mutually supporting economic and environmental solutions;

4) Continue to meet our corporate responsibility and accountability under the law
for activities undertaken by the USACE which may impact human and natural
environments;

5) Consider the environment in employing a risk management and systems
approach throughout life cycles of projects and programs;

6) Leverage scientific, economic, and social knowledge to understand the
environmental context and effects of USACE actions in a collaborative manner;
and

7) Employ an open, transparent process that respects views of individuals and
groups interested in USACE activities.

Various project planning and design processes were carried out to achieve practical balance
between environmental and economic considerations. The following paragraphs discuss
various planning and design considerations that incorporate ways and means to minimize
the environmental impact of the project.

14.1 Dredging
In order to minimize water quality degradation, the most efficient dredging techniques and

equipment would be utilized for new work and maintenance dredging. Sediment sampling
and soil core borings would be performed during the PED phase of the project to classify
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the new work and maintenance material proposed to be dredged and to identify existing
contaminants for appropriate disposal during dredging operations.

14.2 Dredged Material Disposal

Selection of the existing Pelican Island PA site and placement of dredged material within
the PA was optimized for proximity to the project. Thus, the need for construction of
additional upland disposal sites was eliminated and the distance required to pump the
dredged material was minimized. This will result in saving energy and reducing equipment
exhaust emissions.

14.3 Design

The project is designed to provide increased navigational safety and efficiency along the
channel.
14.4 Effluent Water and Sediment Quality

The effluent water and sediment quality will be monitored during dredging operations to
insure it meets state and national quality requirements.

14.5 Geotechnical Engineering

In an effort to “proactively consider environmental consequences of Corp programs” as
part of the EOP’s, PA containment dike design practices have been focused on providing
a dike layout design with sufficient freeboard, to provide the needed settling time for soil
particles within the effluent discharge material, to promote lower levels of turbidity in the
drop-outlet structure effluent. Other factors may influence settling time including the
discharge flow rate implemented by the dredging contractor. Specification language is
added at the time plans and specifications are produced. This language provides additional
restrictions on contractor dredging operations such that effluent concentrations at drop-
outlet structure are within legal and allowable limits.

14.6 Environmental Engineering

Section 5.0 ENVIRONMENTAL ENGINEERING of this document discusses the
application of EOP’s.
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15.0 RISK AND UNCERTAINTY

This section provides detail as applicable for addressing USACE policy concerning risk
and uncertainty with regard to estimated construction quantities. Typical changes in
channel shoaling rates are attributed to several major factors including: increase in bottom
width; decreased flow velocity due to enlarged cross-section; modified salinity regime;
increased vessel traffic; channel bank failure; and, sediment brought down by rivers, etc.

The only change in the channel dimensions for this project is an increase in depth and a
slight decrease in bottom width. Based on the hydrodynamic and salinity model study
performed for the 1995 LRR, the salinity in the Lower Bay area will remain the same or
change very little with channel deepening. The channel bank in the area has a proven
history of stability and there is no river to increase sediment load. The cross section is
enlarged because of the increased depth thereby providing a possible decrease in current
velocities.

Navigable vessels and docks are predicted to experience insignificant impacts of higher
water elevation resulting from RSLC.

Because of the uncertainty involved in the assumptions and calculations of velocity data
and channel side slope stability, the estimated shoaling quantities for the proposed project
may not match the actual shoaling rates and are therefore subject to a certain degree of
uncertainty.

Since the project is under 40 million dollars, a formal cost risk analysis using the Crystal
Ball software was not required. Therefore, cost contingencies were developed using the
Informal Risk Analysis method developed by the Walla Walla District. Refer to Section
9.0 COST ENGINEERING of this appendix.
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ATTACHMENT 1
Page 1 of 10

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 13-SEPTEMBER-2016 TIME: 8:35:26

Fok Kok ok KA ko ok ok Rk ok ok

* INPUT DATA *

B R R R R

I.--HEADING
'EDISON-CHOUEST BULKHEAD

ITI.--CONTROL
ANCHORED WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES = 1.50

|
oy
o
(=]

ITI.--WALL DATA
ELEVATION AT TOP OF WALL = 10.00 FT.
ELEVATION AT ANCHOR = -2.00 FT.
IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
0.00 10.00

IV.B.~--LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
0.00 -26.00
40.00 ~26.00
70.00 -36.00
100.00 -46.00
100.50 -51.00

V.--50IL LAYER DATA

V.A.~-RIGHTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = 1.00

LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = 1.50
ANGLE OF ANGLE OF <~SAFETY->
SAT . MOIST INTERNAL COH- WALL ADH- <--BOTTOM--> <~-FACTOR->
WGHT . WGHT. FRICTION ESION FRICTION ESION ELEV. SLOPE ACT. PASS.
(PCF) (PCF) (DEG) (PSF) {DEG) (PSF) (FT) (FT/FT)
110.00 110.00 30.00 0.00 20.00 0.00 -2.00 0.00 1.00 1.50
120.00 120.00 26.00 0.00 20.00 0.00 -30.00 0.00 1.00 1.50
120.00 120.00 20.00 150.00 17.00 50.00 -46.00 0.00 1.00 1.50
120.00 120.00 20.00 1206.00 17.00 50.00 -65.00 0.00 1.00 1.50
120.00 120.00 20.00 200.00 17.00 50.00 1.00 1.50

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR ACTIVE PRESSURE = 1.00
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LEVEL 2 FACTOR OF SAFETY FOR PASSIVE PRESSURE = 1.50

ANGLE OF
SAT. MOIST INTERNAL COH-
WGHT . WGHT. FRICTION ESION
(PCF) (PCF) (DEG) (PSF)
120.00 120.00 20.00 150.00
120.00 120.00 20.00 120.00
120.00 120.00 20.00 200.00

VI.--WATER DATA
UNIT WEIGHT =
RIGHTSIDE ELEVATION =
LEFTSIDE ELEVATION =
NO SEEPAGE

VII

ANGLE OF
WALL
FRICTION
(DEG)
17.00
17.00
17.00

64.30
0.00
0.00

(PCF)
(FT)
(FT)

.-=VERTICAL SURCHARGE LOADS

VII.A.--VERTICAL LINE LOADS

NONE

VII.B.--VERTICAL UNIFO
LEFTSIDE
(PSF}
0.00

VII.C.~--VERTICAL STRIP
NONE

RM LOADS
RIGHTSIDE
(PSF)

250.00

LOADS

VII.D.--VERTICAL RAMP LOADS

NONE

VII.E.--VERTICAL TRIANGULAR LOADS

NONE

VII.F.--VERTICAL VARIA
NONE

VIII.--HORIZONTAL LOADS3
NONE

BLE LOADS

ADH-
ESION
(PSF)
50.00
50.00
50.00

<-SAFETY->
<==BOTTOM=-~> <~FACTOR->
ELEV. SLOPE ACT. PASS.
{FT) (FT/FT)
-46.00 0.00 1.00 1.50
-65.00 0.00 1.00 1.50
1.00 1.50
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ATTACHMENT 1
Page 3 of 10

PROGRAM CWALSHT~DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS
BY CLASSICAL METHODS
DATE: 13-SEPTEMBER-2016 TIME: 8:35:31

Kkhkhkkhhkkkhhdhh kb dhk bk hkdhdk K

*  SUMMARY OF RESULTS FOR *

* ANCHORED WALL DESIGN *
e ok ok ok ok ok ok ok ok ok ok ks ko ok ok k ok k&

I.--HEADING
'EDISON~CHOUEST BULKHEAD

I1.~-SUMMARY
RIGHTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.
LEFTSIDE SOIL PRESSURES DETERMINED BY SWEEP SEARCH WEDGE METHOD.

FREAXWARNING: STANDARD WEDGE SOLUTION DOES NOT EXIST
AT ALL ELEVATIONS. SEE COMPLETE OQUTPUT.

METHOD : FREE EARTH FPIXED EARTH
WALL BOTTOM ELEVATION (FT) : -43.26 -58.23
PENETRATION (FT) : 17.26 32.23
MAXIMUM BENDING MOMENT (LB-FT) : -9.4769E+04 -7.9088E+04
AT ELEVATION (FT) : -19.87 -18.70
MAXIMUM SCALED DEFLECTICN (LB-IN"3): 2.5537E+10 2.0652E+10
AT ELEVATION (FT) : -21.00 ~-21.00
ANCHOR FORCE (LB) H 1.4132E+04 1.3224E+04

NOTE: DIVIDE SCALED DEFLECTION MODULUS OF
ELLASTICITY IN PSI TIMES PILE MOMENT
OF INERTIA IN IN"4 TO OBTAIN DEFLECTION
IN INCHES.
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ATTACHMENT 1
Page 4 of 10

'EDISON-CHOUEST BULKHEAD

EL=100

m:

mm
[T}
o
fale

EL=-26.0
EL=-30.0

EL=-46.0 I

EL=-650
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ATTACHMENT 1
FPage 5 of 10

'EDISON-CHOUEST BULKHEAD

ELEV. BENDING MOMENT (LB-FT)
FD FOR ANCHORED WALL DESIGN BY FREE EARTH METHOD

10.00 1.00E+05 0 2.00E+04

0.00
-2.00

-26.00
-30.00

-43.26
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ATTACHMENT 1
Page 6 of 10

'EDISON-CHOUEST BULKHEAD

ELEV. SCALED DEFLECTION (LB-IN3)
FT FOR ANCHORED WALL DESIGN BY FREE EARTH METHOD

10.00 3.00E+10 0

3.00E+10

0.00

-2.00

-26.00

-30.00

-43.26
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ATTACHMENT 1
Page 7 of 10

'EDISON-CHOUEST BULKHEAD

ELEV. SHEAR (LB)
) FOR ANCHORED WALL DESIGN BY FREE EARTH METHOD

10.00 20000 0 7000
0.00

200

~26.00
-30.00 \

-43.26
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'EDISON-CHOUEST BULKHEAD

120

ELEV.
(FT)

10.00

0.00
-2.00

-26.00
-30.00

-43.26

9000

LEFTSIDE SOIL PRESSURES (PSF)

FOR ANCHORED WALL DESIGN BY FREE EARTH METHOD

PASSIVE

0 2000

ACTIVE
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'EDISON-CHOUEST BULKHEAD

121

ELEV.
(FT)

10.00

0.00
-2.00

-26.00
-30.00

-43.26

2000

SOIL PRESSURE (PSF)
FOR ANCHORED WALL DESIGN BY FREE EARTH METHOD

4]

900
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'EDISON-CHOUEST BULKHEAD

122

0 ACTIVE

RIGHTSIDE SOIL PRESSURES (PSF)

FOR ANCHORED WALL DESIGN BY FREE EARTH METHOD

2000 0 PASSIVE

<000

ELEV.
(FT)

10.00

0.00
-2.00

-26.00
-30.00

-43.26
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DRAWINGS AND PLATES
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WALLA WALLA COST ENGINEERING
MANDATORY CENTER OF EXPERTISE

COST AGENCY TECHNICAL REVIEW
CERTIFICATION STATEMENT
For P2 401250

SWG Houston-Galveston Ship Channel Extension
45 Depth

The Houston Galveston Ship Channel Extension as presented by Galveston
District has undergone a successful Cost Agency Technical Review (Cost ATR),
performed by the Walla Walla District Cost Engineering Mandatory Center of
Expertise (Cost MCX) team. The Cost ATR included study of the project scope,
report, cost estimates, schedules, escalation, and risk-based contingencies. This
certification signifies the products meet the quality standards as prescribed in ER
1110-2-1150 Engineering and Design for Civil Works Projects and ER 1110-2-1302
Civil Works Cost Engineering.

As of February 14, 2017, the Cost MCX certifies the estimated total project cost of:

FY 17 Project First Cost:  $15,333,000
Fully Funded Amount: $16,305,000

It remains the responsibility of the District to correctly reflect these cost values
within the Final Report and to implement effective project management controls
and implementation procedures including risk management through the period
of Federal interest,

CALLAN.KIM.

Digltatly signed by CALLANKIM.C.1231558221

’I 2 1 2 DN: c<US, 0=U5, Government, ou=DeD, ou=PKl,
. ou=USA, cn=CALLAN.KIM.C.1231558221

Date; 2017.02.1407:32:42 0800

US Army Corps Kim C. Call PE, CCE, PM
. m C. Callan, PE
of Engineerso Chief, Cost En,ginéering.;, MCX
Walla Walla District
PLATE NOD. 2

Page1of3
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Abbreviated Risk Analysis

Project Example

Feasibility (Recommended Plan)

Meeting Date:

PDT Members

Note: PDT involvement is commensurate with project size and involvement.

Represents

g-Jan-12

Name

Project Management:
Study Manager:

Real Estate:
Relocations:

Engineering & Design:

Cost Engineering:

Byron Williams

Cheryl Jaynes

Kenny Pablo

Nancy Young

Nancy Young/David Boothby

Jackie Lockhart

PLATE NO. 3
Page 1 of 4
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APPENDIX C - REAL ESTATE APPENDIX

HOUSTON-GALVESTON NAVIGATION CHANNELS, TEXAS
GALVESTON HARBOR CHANNEL EXTENSION
FEASIBILITY REPORT
GALVESTON COUNTY, TEXAS

1. General Background: This report is intended to supplement the information
presented in the 1995 Houston-Galveston Navigation Channels Project, Texas, Limited

Reevaluation and Final Supplemental Environmental Impact Statement (SEIS) by
addressing issues related specifically to the Galveston Harbor Channel, and will
accompany the Project Cooperation Agreement (PCA) when it is forwarded to Congress.
The original study for improving the deep-draft navigation channels within the Galveston
Bay area was authorized by a resolution of the House Committee on Public Works adopted
on October 19, 1967. The Feasibility study for improving the Houston and Galveston
channels was completed in July 1987, and a Report and Supplemental EIS were produced.
The Non-Federal Sponsor (NFS) for this Project is the Board of Trustees of the Galveston
Wharves (Port of Galveston), which was purchased in 1940 by and is a separate utility of
the City of Galveston.

2. Project Location. The Galveston Channel is subdivided into two reaches
designated as the Offshore Reach and the Galveston Channel Reach. The Galveston
Channel Reach is authorized to 45 feet deep from Station 0+000 to Station 20+000. From
Station 20+000 to Station 22+571 the channel is only authorized to a depth of 40-feet. As
such, the NFS and facilities at the far end of the 40-foot Galveston Ship Channel (last 0.5
mile) are not able to receive deeper draft vessels at their facilities without practices such as
light-loading.

3. Project Description. The section of the Galveston Harbor Channel addressed in
this Project begins at Station 20+000 and continues to 22+571 in Galveston, Texas, as seen
in Exhibit “A” attached hereto. Once construction occurs in this reach, the channel will be
deepened to 45 feet with a maximum width of 1,075 feet. All channel improvements will
take place within the previously established U.S. Harbor Line. The U.S. Harbor Line, as it
pertains to the subject Project boundaries, shall be defined as 537.5 feet north and 537.5
feet south of the Galveston Harbor Channel center line.
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4, Real Estate Requirements. The Galveston Harbor Channel will be dredged to a depth of
45 feet; new work dredging will take place from Station 20+000 to Station 22+571. Galveston
Harbor Channel is shown on Exhibit “A”. All dredging will occur within the navigational servitude.
New work dredged material and all maintenance material for this reach of the Project will be placed
in the confined Pelican Island Placement Area as shown on Exhibit “B”, including the associated
dredge material pipeline route. This area is fee-owned by the U.S. Government known as tract 301
& tract A. Tract 301 was acquired through General Warranty Deed granted by Mitchell Development
Corporation of the Southwest to the United States of America dated 28 June 1974 filed on Book 2517
Page 595 of the Real Property Official Records at the Galveston County Clerk’s Office. Tract A
was acquired from the City of Galveston on 23 April 1859 and is recorded in Volume P, Page 37
of the Deed Records of Galveston County, Texas. The controlling agency is the U.S. Army Corps
of Engineers. These areas are currently in use for the existing Project.

Two pipelines, described as: 12-inch waterline (-51 feet MLLW) and 12-inch sewer line (- 51 feet
MLLW) were located at approximately Station 21+500 and 21+550, respectively, on the Galveston
Harbor Channel within the Project area. The Preliminary Attorney’s Opinion of Compensability
(PAOC) described these pipelines as being solely the responsibility of the NFS for removal and/or
relocation prior to the construction of this project. On 19 December 2016, the pipelines were removed
by the City of Galveston.

Therefore, there are no new lands, easements, rights-of-way and relocations and disposal (LERRDs)
required for the construction / implementation of the proposed Galveston Harbor Channel
extension.

5. Borrow Material, The proposed Project does not require any borrow material.

6. Access/Staging Area, The proposed Project does not require any access/staging areas. All
of the proposed work will be performed within the existing right-of-way of the Galveston Harbor
Project. There are existing public roads to all work and placement areas.

7. Recreation Features. There are no recreation features for the proposed Project.

8. Induced Flooding. There will be no induced flooding by virtue of the construction of the
Project. The proposed deepening and widening of the channel will be constructed within the existing
U.S. Harbor Line.

9. Mitigation. Section 5.0 of EA states: "No impacts are expected to occur to natural resources
or cultural resources as a result of the proposed Project.” Therefore, no mitigation is needed for the
proposed Project activities. This determination is consistent with the recommendations of the
January 14, 2011, USFWS PAL for the Galveston Harbor Channel Extension (Appendix B)."

C-2
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10.  Federally-Owned Land & Existing Federal Project. HGNC is an existing Federal project.
Exhibit “C” is the Galveston Harbor Project Real Estate Segment Map that shows all the federally-
owned property within the Galveston Harbor Channel reach of the Project. Virtually all the land
owned by the government within the Project limits was acquired for the Galveston Harbor. The
U.S. Ammy Corps of Engineers is the controlling agency. Land acquired for the previously authorized
Project is available for the proposed Project. However, the Non-Federal Sponsor will not receive
LERRD credit for lands made available for the Project by the Corps of Engineers for lands
previously credited as a LERRD for a project with Federal funds participation.

11. Non-Federal Sponsor Owned Land. The Port of Galveston, sponsor for the Project, has no fee-

owned land within the Project area.

12. Navigation Servitude. All lands required for the proposed channel extension Project that lie
below the ordinary mean high water mark are subject to Navigational Servitude and will not require
acquisition.

Navigation servitude is the dominant right of the Government under the Commerce Clause of the U.S.
Constitution (U.S. CONST. Art. 1, §8, cl.3) to use, control and regulate the navigable waters of
the United States and the submerged lands thereunder for various commerce-related purposes
including navigation and flood control. In tidal areas, the servitude extends to all lands below the
ordinary mean high water mark. In non-tidal areas, the servitude extends to all lands within the bed
and banks of a navigable stream that lie below the ordinary high water mark.

13. Public Law 91-646 Relocation Assistance, Public Law 91-646, Uniform Relocation
Assistance, provides entitlement for various payments associated with federal participation in
acquisition of real property. Title II makes provision for relocation expenses for displaced persons,
and Title 11 provides for reimbursement of certain expenses incidental to transfer of property. There
will be no relocation of persons, Title IT, or Title III costs associated with the proposed Project.
Non-Federal Sponsor Land / i apabilities, Should
land acquisition become necessary during the PED phase, the NFS, Port of Galveston, has
the authority and capability to furnish LERRDs as stated in the previous Feasibility Cost-
Sharing Agreement. Due to this previous agreement and the fact that additional acquisition is
not expected for this extension, a Capability Assessment and Risk Notification is not
included herein.

-Fede and ition Capabiliti

15,  Baseline Cost Fstimate for Real Estate The cost estimate below reflects the

estimated Federal cost for the Project. These costs include team meetings, mapping of
Project and administrative costs. The Federal real estate costs for the proposed Project are

C-3
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$11,250.00. The non-Federal real estate costs for the proposed Project are $0.00.

REAL ESTATE COST ESTIMATE FOR PROJECT IMPLEMENTATION

GALVESTON HARBOR CHANNEL EXTENTION-FEDERAL COST

GALVESTON COUNTY, TEXAS

ACCOUNT [DESCRIPTION ESTIMATE CONTINGENCIES
IMITIGATIO
TOTAL TOTAL IMITIGATION
Acquisitions (Review RE Planning Documents
102 & Mapping ) $5,000.00 $1,250.00,
103 Condemnations
0104 in-Lease
I Appraisals (SWG Review Appraiser Review for
105 20 1acre expansion of PA 4)
0106 Real Estate PL 91-646 Relocation Assistance
107 Temporary Permits/Licenses/R.O.W.
108 Audits
0109 IEncroachments and Trespass
110 Disposals
0111 IReal Property Accountability
112 Project Related Administration $2,000.00] $500.00
113 Facility/Utility Relocations
114 Withdrawals (Public Domains)
Y115 Real Estate Payments
011501 Payments by Sponsor (Land & Improvements)
211502 Payments by Sponsor (PL 91-646)
011303 Payments by Sponsor (Damages)
2 Planning by Non Federal Sponsor
LERRD Crediting (SWG Technical, Appraisal,
2-0117  Jand Management Review plus Admin Cost ) $.2,000.00 $500.00
Total Admin & Payments (FED COSTS)  [$7.000.00
Total Admin & Payments (FED COSTS) $2,250.00
[Total Admin & Payments (FED COSTS) 511,250.00
1

C-4




REAL ESTATE COST ESTIMATE FOR PROJECT IMPLEMENTATION

GALVESTON HARBOR CHANNEL EXTENTION-NON-FEDERAL COST

GALVESTON COUNTY, TEXAS

ACCOUNTIDESCRIPTION ESTIMATE CONTINGENCIES
ITOTAL IMITIGATION [TOTAL IMITIGATION
102 Acquisitions
103 ICondemnations
104 In-Lease
105 \Appraisals
106 Real Estate PL 91-646 Relocation Assistance
107 [Temporary Permits/Licenses/R.O.W.
108 Audits
3109 Encroachments and Trespass
110 Disposals
111 Real Property Accountability
112 Project Related Administration
0113 Facility/Utility Relocations
114 Withdrawals (Public Domains)
115 Real Estate Payments
11501 Payments by Sponsor (Land)
011502 [Payments by Sponsor (PL 91-646)
311503 Payments by Sponsor (Damages)
2 Planning by Non Federal Sponsor
2-0117  [LERRD Crediting
Total Admin & Payments (NON-FED
ICOSTS)
Total Contingencies (NON-FED COSTS)
IGRAND TOTAL NON-FED COSTS 30,00,
I

C-5
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16.  Acquisition Schedule, Project requirements are within navigational servitude and
the federal fee owned Pelican Island placement area.

17. Mineral Activity, There is no mineral activity within the Project area.

18. Facilities/Utilities/Pipeline Relocations & Removals, As described in Section 4,

the City of Galveston removed two pipelines on 19 December 2016. Therefore there will
be no facility/utilities/pipeline relocations and removals within the Project area.

19. HTRW or Other Environmental Contaminants, Section 3.14 of the EA in the

main report states, “No visual signs of environmental contamination or recognized
environmental conditions, including spills or illegal waste disposal, were observed during
the site inspection.”

20.  Attitudes of the Landowner, Privately-owned shipping industry companies, The
Port of Galveston, and the Federal Government own the majority of lands surrounding the

Project boundaries. As owners, they are supportive and in favor of the Project. No
resistance to the Project by other landowners is expected.

C-7
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ANS
AST/UST
BA

BCR
CBRA
CCA

CERCLIS
CWA
CZMA
dBA
DNL
DSHS
DWT
EA
EGM
EIS
EM
EO
EOP
EPA
ER
ERNS
ESA
FAA
FY
GBANS
GC
GHCE
GIS
GIWW
GSC
HGB
HGNC
HHS
HSC
HTRW

APPENDIX D - ACRONYMS AND ABBREVIATIONS
(Used in Report and Appendices)

Agquatic Nuisance Species

Registered Above Ground/Underground Storage Tanks
Biological Assessment

Benefit-Cost-Ratio

Coastal Barrier Resources Act of 1982

Clean Air Act of 1972, as amended
Comprehensive Environmental Response Compensation, and Liability
Information System Database

Clean Water Act

Coastal Zone Management Act of 1972
Decibels

Day-Night Average Sound

Texas Department of State Health Services
Deadweight Ton

Environmental Assessment

Economic Guidance Manual

Environmental Impact Statement

Engineer Manual

Executive Order

Environmental Operating Principles
Environmental Protection Agency
Engineering Regulation

Emergency Response Notification System
Endangered Species Act of 1973, as amended
Federal Aviation Administration

fiscal year

Galveston Bay Area Navigation Study
Galveston Harbor Channetl

Galveston Harbor Channel Extension
Geographic Information System

Gulf Intracoastal Waterway

Galveston Ship Channel
Houston-Galveston-Brazoria
Houston-Galveston Navigation Channels, Texas Project
Department of Health and Human Services
Houston Ship Channel

Hazardous, Toxic, and Radioactive Waste
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IHW NOR
0P
LERRD
LRR
LUST
MBTA
M-CACES
Mii

MLLW
MLT
MOA
MSFCMA
NAAQS
NED
NEPA
NFRAP
NMFS
NOAA
NOx
NPL
NRCS
NRHP
NwW
NWLON
NTDE
O&M
PA
PACR
PCA
PCBs
PED
PHA
POG
Ppt

RCRA COR

RCRA GEN

Texas Industrial Hazardous Waste Notice of Registration

Innocent Owner/Operator

Land, Easements, Rights-Of-Way, and Relocation

Limited Reevaluation Report

Leaking Underground Storage Tanks

Migratory Bird Treaty Act

Micro-Computer Aided Cost Estimating System

Micro-Computer Aided Cost Estimating System, second generation

Mean Lower Low Water

Mean Low Tide

Memorandum of Agreement

Magnuson-Stevens Fishery Conservation and Management Act of 1996
National Ambient Air Quality Standards

National Economic Development

National Environmental Policy Act

No Further Remedial Action Planned

National Marine Fisheries Service

National Oceanic and Atmospheric Administration

Nitrogen Oxides

National Priority List

Natural Resources Conservation Service

National Register of Historic Places

New Work

National Water Level Observation Network

National Tidal Datum Epoch

Operation and Maintenance

Placement Area

Post Authorization Change Report

Project Cooperation Agreement

Dioxin and Polychiorinated Biphenylns

Preconstruction, Engineering and Design

Port of Houston Authority

Board of Trustees of the Galveston Wharves (Port of Galveston) (Sponsor)
part per thousand

Resource Conservation and Recovery Information System — Corrective
Action Sites

Resource Conservation and Recovery Information System - Large and
Small Quantity Generators
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RCRA TSD
RO/RO
SEIS

SH

SHPO

SIP

SLR

SS URGO
SWG
SWL
TCEQ
TCMP
TEU
TPCS
TCMP
TNRIS
TPDES
TPWD
TSS
TWDB

TXVOL
USACE
USDA
USCG
USFWS
UTMB
VOX
WCSC
WRDA

Resource Conservation and Recovery Information System - Treatment,
Storage and Disposal Facilities
Roll-On/Roll-Off

Supplemental Environmental Impact Statement
State Highway

State Historical Preservation Officer

State Implementation Plans

Sea Level Rise

Soil Survey Geographic Database

Galveston District

State Superfund Sites; City/County Solid Waste Landfills
Texas Commission on Environmental Quality
Texas Coastal Management Program

Tons Equivalent Unit

Total Project Cost Summary

Texas Coastal Management Program

Texas National Resource Information System
Texas Pollutant Discharge Elimination System
Texas Parks and Wildlife Department

Total Suspended Solids

Texas Water Development Board

State Sites (e.g., Texas Commission on Environmental Quality Voluntary
Cleanup Program Site Listing

U.S. Army Corps of Engineers

U.S. Department of Agriculture

United States Coast Guard

U.S. Fish and Wildlife Service

University of Texas Medical Branch

Volatile Organic Compounds

Waterborne Commerce Statistics Center

Water Resources Development Act
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Final Environmental Assessment
Galveston Harbor Channel Extension
Feasibility Study

Galveston County, Texas

1.0 PROPOSED PLAN

1.1 Introduction

This U.S. Army Corps of Engineers (USACE) Environmental Assessment (EA) describes the
environmental impacts associated with extending the limits of the existing authorized 46-
foot deep Galveston Harbor Channel for a distance of 2,571 feet to reach the end of the limits
of the authorized and currently maintained 41-foot portion of the channel. The project islocated
on the upper Texas coast at the mouth of Galveston Bay in Galveston County, Texas. The ap-
proximate 4-mile-long Galveston Harbor Channel is included in the Galveston Channel Reach
of the Houston-Galveston Navigation Channels (HGNC), Texas, Project and provides entry to
the Port of Galveston, Texas (Figure 1).

The recommended channel improvement would increase navigation efficiency for deep draft
vessels using this portion of the Galveston Harbor Channel as it would enable maximum vessel
loading and allow users of dock facilities at the far end of Galveston Harbor Channel to take
advantage of fully loaded vessels alleviating the current practices of light-loading. The project
sponsor is the Port of Galveston (POG).

1.2 Project Background and Authority

The Galveston Harbor Channel Project was part of an earlier study for improving the deep-draft
navigation channels within the Galveston Bay area authorized by a resolution of the House
Committee on Public Works in October, 1967. This resolution authorized a review of previous
reports on the Houston Ship Channel, the Galveston Harbor Channel, and the Texas City Chan-
nel. The Reconnaissance Report for this study was completed in January 1980. The report
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demonstrated that channel modifications necessary to improve the efficiency and safety of Gal-
veston Bay channels were feasible and recommended that studies continue into the feasibility
phase.

The Galveston Bay Area Navigation Study (GBANS), Feasibility Report and Environmental
Impact Statement for improving the Houston and Galveston Channels, was completed in 1987.
The GBANS recommended that the Galveston Harbor Channel be deepened to 50 feet and
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FIGURE 1: Houston-Galveston Navigation Channels Reach Designations and Project Area.

widened to 450 feet to provide access to deeper water in the Gulf of Mexico. Issues raised
during the Washington review of the 1987 GBANS resulted in a decision by the Assistant Sec-
retary of the Army for Civil Works that a reevaluation study would be performed.
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The Houston-Galveston Navigation Channels, Texas, Limited Reevaluation Report (LRR) and
Final Supplemental Environmental Impact Statement (SEIS) was completed in November 1995
and made recommendations for project implementation. A copy of the Record of Decision for
the SEIS is included in Appendix A. The HGNC Project was authorized under Section
101(a)(30) of the Water Resources Development Act (WRDA) of 1996 and Section 1(a)(2) of
the Energy and Water Development Appropriations Act of 2001 (Public Law 106-377).

The authorized navigation portion of the 46-foot HGNC Project consists of an Offshore Reach,
which includes the Galveston Entrance and Extended Entrance Channels; the QOuter Bar and
Inner Bar Channels; Bolivar Roads; Bay and Bayou Reaches, which include the Houston Ship
Channel; and the Galveston Channel Reach, which includes the Galveston Harbor Channel.
Additional information on the specific authorized limits, depths and widths for each of these
reaches is presented in Table 1.



178

TABLE 1: Approximate Channel Reach Designations for the HGNC Project.

5 (I?e ‘;l;tl;le_ Bottom Channel Channel
54 Reach Elements and Station Numbers ) ‘Width Length Length
&= low (feet) (feet) (miles)
MLLW)
Galveston Harbor and Channel portion of the HGNC Project
Outer Bar, Entrance and Extended Entrance Channels] i A
g Offshore Station (Sta.) 214753 0 to 76+000 43 800 34,248 10
;%E 1 d Channel
by Bolivar Roads and Inner Bar Channels
Offshore Sta. 0+000 to 21+753 46 800 21,752 4
- Galveston Harbor Channel ( Bolivar Roads to Pier 38) 46 1,133 20,000 61
,3’2.5 Galveston Channel Sta. 0+000 to 20+000 (max) ’ :
LVE=
L
"S5% | Galveston Harbor Channel (Pier 38 to 43 Street)
O alveston Harbor Channel (Pier 38 to treet) <
© Galveston Channpel Sta. 20+000 to 22+571 4 L0735 251 0.5
Houston Ship Channel portion of the HGNC Project
= . .
ze Bolivar Roads to Morgans Point )
Re Bay Sta. -0+3.94 to 138+369 ++ 46 330 138,373 26
E‘é Morgans Point to Boggy Bayou 46 530 68.600 13
a8 Bayou Sta. 0+00 to 684+03 ; 7o ;
Approximate Channel Length Authorized for 302.973 596

Deepening Under the HGNC Project
+This section of Galveston Harbor Channel referred to in this document as the Galveston Harbor Channel Exten-

sion was not recommended for deepening in the 1995 LRR project/HGNC Project.
t1Bay Sta. -0+3.94 is the same location as Bayou Sta. 0+00; Bay Sta. 138+369 is the same location as Offshore

Sta. 0-+000

10
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The environmental restoration portion of the authorized HGNC Project consists of the initial
construction of tidal marsh habitat and a colonial water bird nesting island through the benefi-
cial use of new work dredged material, and incremental development (deferred construction) of
additional marsh habitat over the life of the navigation project through the beneficial use of
maintenance materials dredged from Galveston Bay (Figure 2). The Port of Houston Authority
(PHA) and the POG are the current non-Federal sponsors. The Bay and Bayou Reaches are the
responsibility of the PHA and the Galveston Channel Reach is the responsibility of the POG.
Responsibility for the Offshore Reach is shared by both the PHA and POG.

1.3 Purpose and Need

Deepening and widening of the Offshore (48-foot) and Bay and Bayou Reaches (46-foot) of
the HGNC Project was completed in 2003; deepening of the Galveston Channel Reach was
deferred as the City of Galveston, the non-Federal sponsor at that time, lacked matching funds
to perform the work. Environmental restoration features associated with the project that have
been completed or are under contract to be completed before the end of 2012 include the colo-
nial water bird nesting island known as Evia Island and over 2,800 acres of tidal marsh that
have been built through the beneficial use of new work and maintenance dredged material.

The Port of Galveston assumed the role of non-Federal sponsor from the City of Galveston in
2006 and requested that the deepening project be resumed. The Houston-Galveston Navigation
Channels, Texas, Galveston Channel Project LRR, dated May 31, 2007, was prepared to update
the economic analysis of the previously recommended and authorized plan. The LRR recom-
mended that the Galveston Harbor Channel be deepened to 46 feet and widened between 650
and 1,133 feet between Bolivar Roads and Pier 38 (Galveston Harbor Channel Sta. 0+000 to
20+000). Deepening of the Galveston Channel was completed in January 2011. The terminal
2,571 foot-long section of Galveston Harbor Channel referred to in this document as the Gal-
veston Harbor Channel Extension was not recommended for deepening in the 1995 LRR pro-
ject/HGNC Project; the depth of this section remains at -41 feet Mean Lower Low Water
(MLLW). At the time of the 1996 WRDA authorization, this remaining 2,571 feet had been
evaluated for deepening to 46 feet in the 1995 LRR but was determined to be not economically
justified at the time since no portside facilities were in place. In the intervening years, condi-
tions changed and beginning in 2006 portside service facilities began operating and utilizing
the 41 foot channel.

14  Recommended Plan
The Galveston Harbor Channel portion of the HGNC Project is authorized to a project depth
of -46 feet deep MLLW from Station 0+000 to Station 20+000 (generally from Bolivar Roads

to the vicinity of POG Pier-38) and -41 feet MLLW from Station 20+000 to Station 22+571

11
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(vicinity of POG Pier-38 west to vicinity of Pelican Island Bridge) (see Table 1), additional
dredging below these depths for advance maintenance and allowable over-depth is 3 feet and

Bay
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FIGURE 2: Houston-Galveston Navigation Channels Authorized Beneficial Use Sites
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Channel improvements would be constructed using a cutter head, hydraulic pipeline dredge, from
its existing depth of -41-foot MLLW to a depth of -46 feet MLLW to be consistent with the rest
of the channel (Figure 4). Advanced maintenance and allowable over-depth would remain at the

current requirement of 3 feet and 2 feet, respectively, such that the maximum channel depth fol-
lowing periodic maintenance would not exceed -50 feet MLLW. Side slopes would be constructed
at a slope of 1V:3H (1 foot vertical to 3 foot horizontal) and maintained at 1V:2H, which is con-
sistent with maintenance of the remainder of the existing -46-foot MLLW project.
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-700
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FIGURE 4: Typical Cross Section of Recommended 46-foot Depth Extension

Channel dredging to construct the -46-foot MLLW project would generate 513,800 cubic yards
(cy) of new work material, consisting of primarily firm to stiff clays of high plasticity. The dredged
material would be placed in the upland confined Pelican Island Placement Area (PA) (Figure 5).

14
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FIGURE 5: Pelican Island Placement Area

Maintenance quantity and frequency from constructing the proposed -46-foot MLLW Galveston
Harbor Channel Extension project would be 648,000 cy of material about every four years, which
is the same as for the existing -41-foot MLLW portion of the Galveston Harbor Channel. Mainte-
nance material from the channel is primarily stiff clays and silts with lesser amounts of sands. All
maintenance material would be placed in the existing upland confined Pelican Island PA, con-
sistent with current practices. Opportunities for beneficial use of dredged material similar to those
pursued for the Houston Ship Channel portion of the HGNC Project were considered (see Section
1.1). However, beneficial use was not determined economically feasible for the Galveston Harbor
Channel Extension Project because of the high cost and the lack of a non-Federal cost-sharing
partner. Therefore, beneficial use will not be implemented. No ocean disposal would be per-
formed for new work dredged material placement.

15
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The construction period for the new work dredging and placement would be approximately 6
months, which includes three months to prepare the PA for placement (i.e. provides for one month
of work to prepare the PA and two months for soil settlement) followed by three months to dredge
the channel extension and place the material in the PA.

Impacts resulting from project construction would involve only minor temporary impacts to bay
bottom comparable in type and magnitude to those experienced during routine maintenance that
occurs for the existing channel template. No mitigation would be required for the Recommended
Plan.

2.0 ALTERNATIVES CONSIDERED

Both non-structural and structural alternatives were formulated and evaluated to identify the Rec-
ommended Plan in accordance with the following planning objectives and constraints:

Planning Objectives:

* Identify an environmentally acceptable project;

* Increase deep-draft navigation efficiency for Galveston Harbor Channel over the 50-
year period of analysis; and ,

»  Maximize benefits over costs for the period of analysis.

Planning Constraints:

* The study process and plans must comply with Federal and State laws and policies;

* Fish and wildlife habitat affected by a project should be minimized as much as possible
and preserved, if possible;

»  Alternative plans that resolve problems in one area should not create or amplify prob-
lems in other areas; and,

* Project depths in excess of the existing adjacent 46 feet are not necessary or practical.

The following project alternatives, including the No-Action Alternative, were considered for ad-
dressing project need and planning objectives:

1. No-Action Alternative (i.e. Future Without-Project Condition)

2. Non-Structural Alternatives
3. Structural Alternatives

16
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The No-Action Alternative is synonymous with the Future Without-Project Condition described
in the GHCE PACR and is developed for comparison with all other alternatives. For the struc-
tural plans, a variety of channel depths and dredged material placement alternatives were devel-
oped, evaluated and screened. A discussion of each alternative is presented in more detail in the
following sections.

2.1 No-Action Alternative

The No-Action Alternative is the continued maintenance of the existing 41-foot deep by 1085-foot
wide channel segment extending a distance of 2,571 feet between Station 20+000 and Station
22+571. Maintenance dredging of this section is typically performed every four years, to maintain
project depth. During each four-year maintenance cycle, approximately 648,000 cy of material is
dredged and placed in the existing designated upland confined Pelican Island PA.

Under the No-Action Alternative, deeper draft vessels seeking access to the bulk cargo facilities
at the far west end of the channel would continue to be constrained by channel depth, and would
continue current practices of light-loading to access and depart these facilities.

22 Non-Structural Alternatives

Light-loading of vessels is the only viable non-structural alternative. This alternative is already in
use as the No-Action Alternative. Each alternative also assumes some amount of light loading
continues to occur.

23 Structural Alternatives
The following Structural Alternatives were considered:

1. 43-foot Deep Channel,
2. 44-foot Deep Channel,
3. 45-foot Deep Channel, and
4. 46-foot Deep Channel.

Construction of the 42-, 43-, 44- and 46-foot deep MLLW channel alternatives would involve
dredging the bottom width of the existing channel only. The existing channel width is 1,085 feet,
whereas, the new bottom widths under each of the deepening scenarios would be smaller, with the
minimum bottom width of 1,075 feet occurring under the 46-foot deep MLLW alternative. Project
design elements (e.g. channel width, side slopes, advanced maintenance and allowable over-
depth), annual maintenance quantities and impacts for all channel deepening alternatives being
considered are the same or assumed to be similar. Only the initial dredged quantities generated
from the construction of each of the alternatives would vary (Table 2).

17
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TABLE 2: Initial Estimated Construction Dredged Quantities
Generated from the Project Alternatives

Total Estimated | New Work Federal | Third-Party Fa-
Channel Alternative New Work Volume | Channel Dredge cilities
(cubic yards) Volume (cubic yards)
(cubic yards)
43-foot Deep Channel Project 255,100 200,400 54,700
“4-foot Deep Channel Project 373,233 304,867 68,367
U5-foot Deep Channel Project 491,367 409,333 82,033
“6-foot Deep Channel Project 609,500 513,800 95,700

For all channel project alternatives considered, deepening of the channel and future maintenance
would be performed using a hydraulic pipeline dredge. Side slopes would be constructed 1V:3H
(1 foot vertical to 3 foot horizontal) and maintained 1V:2H, which is consistent with maintenance
of the remainder of the existing -46-foot MLLW project. The channel bottom widths for all pro-
posed depths would be maintained less than the existing 1085-foot project bottom width. Since
shoaling rates at the project location are assumed to be the same as the No-Action Alternative for
any of the proposed channel depths, estimated maintenance dredging for each of the proposed
channel alternatives would be 648,000 cy every 4 years.

Impacts resulting from implementation of any of the proposed channel deepening alternatives
would involve negligible impacts to bay bottom comparable in type and magnitude to those expe-
rienced during routine maintenance that occurs for the existing channel template. Based on cross
sections of the existing channel template, deepening the project to 46 feet MLLW would result in
a channel bottom width of 1,075 feet which would be consistent with the dimensions of the re-
mainder of the authorized Galveston Harbor Channel. Most of the new work dredging would
occur across the bottom width channel and toe slope; the maximum increase of the top width on
each side would be 7 feet. This increase in top width translates to around 0.8 acre of impact to bay
bottom. However, given variations in conditions of channel and elevations of the top of slope
dredging will likely widen the side slopes between 4 and 7 feet, or between 0.5 and 0.8 acre. In
addition, the current dock owners along the channel routinely dredge their berths, thus the bay
bottom adjacent to the channel is also undergoing routine disturbance from channel maintenance
and ship traffic as well as maintenance activities to keep the adjacent private berths at required
depths. Therefore, any impacts to bay bottom as a result of construction would not be “new”, but
would be among the cyclical recurring impacts that occur during maintenance of the channel and
adjacent berths.

Impacts from the deepening of the Houston Ship Channel to -46-feet MLLW and widening to 460
feet, as well as deepening of the Galveston Harbor Channel to -46-feet MLLW (no widening) have

18
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been described in the 1995 SEIS and 2007 LRR. These reports for the now completed projects
included documentation of National Environmental Policy Act (NEPA) compliance; the NEPA
documentation concluded that impacts to bay bottom (benthic habitat) that did not support oyster
reef were negligible and required no mitigation. The Galveston Harbor Channel Extension in-
volves deepening of only 2,571 feet linear feet of channel to be consistent with the bottom depth
of the recently constructed -46-foot MLLW project depth of the Galveston Harbor Channel. The
total area of impact for the Galveston Harbor Channel Extension is less than 1 percent of the entire
HGNC impact footprint, and no oyster reef is present in this extension. Furthermore, no mitigation
was recommended by the U.S. Fish and Wildlife Service (USFWS)in the 2011 Planning Aid Letter
(PAL) for this project (included in Appendix B). Therefore, based on past NEPA documentation
and coordination, no mitigation would be required for any of the proposed channel deepening
alternatives.

2.4  Dredged Material Placement Alternatives

Several dredged material placement alternatives were considered for placing the new work
dredged material from the proposed project, including the existing upland confined PA (i.e., Peli-
can Island PA), a new upland confined PA on Pelican Island, and a new beneficial use site (marsh)
located off the west end of Pelican Island (Figure 6).

2.4.1 Upland Confined Placement Alternative — Pelican Island PA

For upland placement, new work material would be placed in the Pelican Island PA, and would be
used for raising and repairing levees. Maintenance material from this extension would continue
to be placed in the Pelican Island PA.

2.42 New Upland PA on Pelican Island

An 81.76-acre tract, located on the north edge of the Galveston Harbor Channel was explored for
consideration as a new dredged material upland confined PA. This placement alternative was
dropped from consideration due to the high cost to develop the site compared to the relative small
placement capacity of the completed PA.

2.43 Beneficial Use of Dredged Material Alternatives

Beneficially used new work dredged material would be placed on the west side of Pelican Island
for open water marsh creation. Depending on the channel depth alternative considered, between

19
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200,400 and 513,800 cy of new work dredged material would be generated from project construc-
tion and used to create an estimated 48 to 103 acres of open water marsh (Table 3). Maintenance
material from the 46-foot deep project channel would continue to be placed in the Pelican Island
PA consistent with current practice.

The construction process and design for marsh creation is similar regardless of beneficial use
quantity and corresponding marsh size. Marsh construction would entail hydraulically placing
new work dredged material from channel deepening to construct a perimeter levee around the
north, west and south borders of the beneficial use site to an elevation of +7 feet above the water
level at low tide, assuming the average depth to bay bottom along the west side of Pelican Istand
is around -5 feet MLLW. Construction of a perimeter levee along the east shoreline of the BU
site would not be necessary as the site would tie into the existing Pelican Island shoreline. Prior
to hydraulically placing material for levee construction, a small quantity of borrow material from
bay bottom adjacent to the proposed levee would be excavated to construct the initial levee lift to
replace unsuitable soft foundation soils in the levee footprint. Once placed, the perimeter levee
slopes would be armored using a combination of geotextile, blanket stone and riprap shoreline
protection. This was included in the design of the BU placement alternatives under considera-
tion as the location of the beneficial use marsh has considerable fetch length and water depth
which, based on experience with other BU projects in Galveston Bay, would increase erosion po-
tential and threaten success of a newly constructed marsh if shoreline protection was not in-
cluded. The new work material from the construction of the channel deepening project would be
pumped into the marsh site and amphibious equipment would be used to guide the dredge dis-
charge for fairly even placement across the site. Future maintenance material would be added as
needed, to manage the target elevations of the marsh design. As a follow up measure, 5-foot
deep circulation channels would be constructed inside the marsh cell. Excavated material from
construction of the circulation channels would be placed in the eastern area of the marsh near the
Pelican Island shoreline. Outlet structures would also be put into place to facilitate dewatering of
the site; once target elevations were met, these structures would be removed to establish tidal
flow and circulation within the site.

2.5  Screening of Channel and Placement Alternatives

The following screening criteria were identified as important in the formulation and evaluation of
possible project alternatives. The Recommended Plan should:

* Identify an environmentally acceptable project;

* Increase deep-draft navigation efficiency for the Galveston Harbor Channel over the 50-year
period of analysis; and ; and,

* Maximize benefits over costs for the 50-year period of analysis.
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Each alternative was evaluated with respect to meeting the aforementioned screening criteria (Ta-
ble 4).

The No-Action Alternative is considered environmentally acceptable since it would continue to
involve only minor temporary impacts to bay bottom experienced during routine maintenance ac-
tivities. However, deeper draft vessels attempting ingress and egress to the bulk cargo facilities at
the far west end of the channel would continue to be constrained by existing channel depth, and
would continue current practices of light-loading to access and depart the bulk cargo facilities.
Because of these practices, navigation efficiency and shipping economies of scale would continue
to be hampered by insufficient channel depth.
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TABLE 4: Alternatives Screening Matrix

Channel Alternative
(NED/ Recommended Plan)

Screening
Criteria Increase ..
. Maximize
deep-draft Be environmen- benefits
I
Channel navigation | tally acceptable
Alternative! efficiency (BCR)
No-Action Alternative v
(41-foot Deep Channel)
43-foot Deep Channel Alternative v v
44-foot Deep v v
Channel Alternative
45-foot Deep v v
Channel Alternative
46-foot Deep
v v v

U The channel width for all alternatives, including the No-Action Alternative, is the existing authorized width of

1,085 feet associated with the currently authorized -41 feet MLLW depth of this channel segment.

Impacts resulting from any of the proposed channel deepening alternatives would involve only
minor temporary impacts to bay bottom habitat comparable in type and magnitude to those
experienced in the project footprint during routine maintenance that occurs under the No-Action
Alternative to maintain the existing channel template. Therefore, all proposed channel alterna-
tives are considered environmentally acceptable and no mitigation would be required for any

of the alternatives.
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All channel deepening alternatives would increase navigation efficiency since deeper channels
allow larger volumes of goods to be transported with each vessel movement, as light-loaded
vessels can be more fully loaded or smaller vessels can be replaced with larger, deeper-draft
vessels. However, only the 46-foot Deep Channel Alternative would accommodate fully-loaded
deep draft vessel ingress and egress of the Port’s bulk terminal facilities located at the end of
the channel.

Upon examination of project costs and benefits, it was determined that it would be more cost
effective to pump the material to Pelican Island PA than to construct an open water marsh,
unless USACE could feasibly cost share marsh creation with the local sponsor or other inter-
ested entity. Because pumping to Pelican Island PA is the least cost option, beneficial use of
the material will not be pursued unless cost-sharing is feasible. The46-foot channel with the
utilization of the existing Pelican Island PA reasonably maximizes economic benefits with the
planning objectives and constraints, and is environmentally acceptable; as such it is the NED.
From an environmental perspective, the types of impacts and the footprint would essentially
remain the same for any of the structural alternatives considered during screening. Therefore
the impact analysis in Section 4 of this EA is limited to two alternatives — the No Action and
Recommended Plans — as the impacts associated with the smaller plans have been addressed in
the analysis of the 46-foot plan.

3.0 AFFECTED ENVIRONMENT

3.1  Description of the Project Area

The project area includes the eastern end of Galveston Island and Pelican Island. Galveston

Island is a low-lying barrier island two miles off the Texas coast, approximately 50 miles south-
east of Houston, Texas. It was formed as an offshore bar at the beginning of the present sea-
level stand, and grew by accretion of sand from littoral drift. Pelican Island was a natural sand-
spit that has been expanded substantially by years of disposal of dredged material from the
Galveston Harbor and Texas City Channels continuing to the present. The Galveston Harbor
Channel is a very active shipping lane providing deep draft vessel access to the POG, an im-
portant Texas deepwater port. The channel, including the portion that would be deepened, is
lined with various wharfs, docks and commercial and industrial facilities associated with POG
operations and other users. Texas City, an important Gulf port city and producer of refined
petroleum products, is located approximately seven miles from the project area. The Galveston
community has a diversified income base, but jobs are predominantly dependent upon tourism,
the POG, commercial fishing, the University of Texas Medical Branch (UTMB), and the Amer-
ican National Insurance Company.
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32 Climate

The climate of the study area is humid subtropical with warm to hot summers and mild winters.
The average annual high temperature is about 76 degrees Fahrenheit, with an average summer
high of about 88 degrees for the months of June, July, and August, and an average annual winter
low temperature of 66 degrees. Periods of freezing temperatures are infrequent and rainfall
averages about 44 inches annually (National Weather Service, 2010). Severe weather occurs
periodically in the form of thunderstorms, tornadoes, tropical storms and hurricanes.

33 Sea Level Change
3.3.1 Local (Relative) Sea Level Change

Current USACE guidance was used to assess relative sea level change (RSLC) for this GHCE
Feasibility Report. USACE guidance (ER 1100-2-8162, December 2014 and Engineer Tech-
nical Letter (ETL) 1100-2-1, June 2014) specify the procedures for evaluating and incorporat-
ing climate change and relative sea level change into USACE planning studies and engineering
design projects.

USACE guidance recommend that projects be evaluated using three different projections of
future sea level change, i.e., “low, intermediate, and high,” as follows:

» Low — Use the historic rate of local mean sea level change as the “low” rate. The guid-
ance further states that historic rates of sea level change are best determined by local
tide records (preferably with at least a 40 year data record).

\4

Intermediate — Estimate the “intermediate” rate of local mean sea level change using the
modified NRC Curve I. The modified curve corrects for the local rate of vertical land
movement,

» High — Estimate the “high” rate of local mean sea level change using the modified NRC
Curve III. The modified curve corrects for the local rate of vertical land movement.

Additionally, USACE guidance also recommend that RSLC be evaluated at planning horizons
other than the one used in the economic analysis, recommending at a minimum, RSLC analysis
at 20, 50 and 100 years post-construction.
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The recent historic rate of local sea level change can be obtained from local tide records. The
tide gage nearest the GCHE is located at Pier 21 in Galveston, Texas (NOAA gage 8771450).
The NOAA mean sea level trend at this site (from 1908 to 2013) is equal to 6.35 millimeters
(mm)/year with a 95 percent confidence interval of = 0.25 mm/year. This equates to a rise of
0.42 feet in 20 years. If the estimated historic eustatic (global) rate equals that given for the
Modified NRC curves (1.7 mm/year), this results in an observed subsidence rate of 6.35 - 1.7
=4.65 mm/year.

Utilizing the online sea level calculator referenced in ER 1100-2-8162, estimates of future
RSLC were determined. The computed future rates of RSLC in the table below give the pre-
dicted low, intermediate, and high estimates of sea level change at the 20-, 50- and 100-year
planning horizons.

TABLE 5: Estimated Change in Relative Sea Level over the 100-year (2016-2116) period of analysis for
the Low, Intermediate and High Rate Scenarios

Year
Scenario 2036 2066 2116

Sea Level Rise in feet

Low Rate 0.42 1.03 2.10
Intermediate Rate 0.54 1.48 341
High Rate 0.00 2.86 7.58

3.4 Tides and Salinity

The normal daily mean tidal range in the channel is about 1.4 feet, with larger variations de-
pendent upon the wind. During winter, weather fronts out of the northwest are usually accom-
panied by strong winds that may depress the water surface as much as 4 feet below mean sea
level. At other times of the year, predominantly southerly winds, when coupled with higher
than normal tides (i.e. spring tides), may occasionally and temporarily raise surface water ele-
vations of the bay; this effect. Large fluctuations in water surface elevation may also occur
during tropical storms and hurricanes (USACE, 1975).

Salinities in the project area averages about 25.5 parts per thousand {(ppt), compared to 25 to 30
ppt near Bolivar Roads, which is located approximately 3.5 miles due east of the project area
near the Galveston Entrance Channel.
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35 Vegetation

The project area is located in the Gulf Coast Prairies and Marshes Region that borders the Gulf
of Mexico from the Sabine River to Corpus Christi Bay (Gould, 1975). The existing Galveston
Harbor Channel reach and the Pelican Island disposal area are located in highly disturbed areas,
associated with previous and ongoing maintenance and construction activities related to the
existing authorized project.

Because of human disturbance over many decades, habitat types in the project area have been
disturbed to the point where original species composition and diversity found prior to major
development and industrialization, no longer exist. The channel portion of the project footprint
is part of a very active shipping lane that supports numerous industrial and commercial activi-
ties, and is devoid of vegetation.

Although the Pelican Island PA is an active confined upland PA, scattered terrestrial vegetation
assemblages exist in the vicinity. Typical species include hackberry (Celfis laevigata), Ber-
muda grass (Cynodon dactylon), red mulberry (Morus rubra L.), palm trees (Sabal Mexicana,
S. texana), and honey suckle (Lonicera albiflora). Invasive species such as Chinese tallow trees
(Sapium sabiferum), Brazilian pepper (Schinus terebinthifolius), salt cedar (Tamarisk sp.), and
giant reed (Phragmites communis) also occur in the vicinity of the PA. However, the current
frequency of dredged material placement and related maintenance activities on Pelican Island
PA deter the successful establishment and proliferation of these invasive species in the PA.

3.6 Aquatic Nuisance Species

Ballast water discharged from ships may contribute to the introduction and spread of aquatic
nuisance species (ANS) from distant ports of call into U.S. waters. ANS are invasive, non-
native or exotic species that may displace native species, degrade native habitats, spread dis-
ease, and disrupt human social and economic activities that depend on water resources (U.S.
Coast Guard (USCG), 2011a). ANS that are known to occur within the study area that may
have been introduced as a result of ballast water discharge or boat hull fouling include the Aus-
tralian jellyfish (Phylloriza punctata), the Pacific white shrimp (Litopenaeus vannamei), the
white crust tunicate (Didenum perlicidum), and sauerkraut grass (Zoobotryon vericillatun). Ad-
ditional information on these ANS species as well as other species of concern for Galveston
Bay may be found at hitp//www galvbayinvasives.org (Galveston Bay Estuary Program,
2010).
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In response to national concerns, the National Invasive Species Act of 1996 (NISA) was reau-
thorized and amended the Nonindigenous Aquatic Nuisance Prevention and Control Act of
1990 (NANPCA). Initially a voluntary program beginning in 1998, the USCG established a
national mandatory ballast water management program in 2004 to comply with the NISA to
prevent the introduction of ANS. The implementing regulations for the program may be found
at 33 Code of Federal Regulations (CFR) 151 Subparts C and D. (USCG, 2011b).

The program applies to all vessels equipped with ballast water tanks and requires mandatory
ballast water management plans and practices for all vessels that operate in U.S. waters or are
bound for ports or places in the United States. Ballast water management practices may include
conducting mid-ocean ballast water exchanges, retaining ballast water onboard, or using an
alternative environmentally sound ballast water management method approved by the USCG.
The program also established requirements for vessels to keep records on all ballasting opera-
tions and provide reports records pertaining to ballast water management to the USCG. (USCG,
2011a)

The USCG officer designated as the Captain of the Port (COTP), or a person designated by that
officer, for the Port Zone of Houston-Galveston is responsible for ensuring compliance moni-
toring under the ballast water management program for vessels calling on the POG. To assess
compliance of any vessel subject to the ballast water regulations, the COPT may take samples
of ballast water and sediment, examine documents, and make other appropriate inquiries. In
addition, the master, owner, operator, or person in charge of a vessel, is required to make avail-
able to the COTP, upon request, all records pertaining to ballast water management as required
by the regulation.

3.7  Wetlands and Aquatic Resources
3.7.1 Wetland Resources

No wetlands or submerged aquatic vegetation occur within the existing footprint of Galveston
Harbor Channel, which is a very active shipping lane that supports the POG and its numerous
industrial and commercial activities. The Pelican Island PA is an existing active upland con-
fined PA. As a result of the consistent periodic placement of maintenance dredged material into
the PA as well as other maintenance activities associated with management of the PA, no per-
sistent stands of wetlands or submerged aquatic vegetation occur within the cells of the PA.

The immediate shoreline located outside of the channel footprint is highly developed with the
Texas A&M University at Galveston (TAMUG) campus, commercial dock facilities, and the
Pelican Island Bridge surrounding it to the north, south and west. Because of this extensive
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commercial development, only a small remnant tidal salt marsh wetland occurs well outside the
project footprint, along the northwestern edge of the project area between the Pelican Island
Bridge and TAMUG. This small, approximately 4-acre wetland occurs behind a berm of shell
hash along the shoreline, but is connected to bay waters through a small tidal inlet channel. The
wetland is dominated by saltmarsh cordgrass (Spartina alterniflora), saltmeadow cordgrass (S.
patens), saltwort (Batis maritima), sea-ox eye daisy (Borrichia frutescens), big leaf sumpweed
(Iva frutescens) and gulf cordgrass (8. spartinae).

3.72 Marine Aquatic Resources

Benthic marine organisms are an ecologically important component of the marine resources,
serving as a major source of food for many species of fish and shellfish of commercial and
recreational importance. Benthic organisms are also primary consumers, feeding on micro-
algae and plant detritus, providing an important link in the marine food chain. The most abun-
dant benthic organisms in the project area include annelid worms (polychaetes and oligo-
chaetes), peracarid crustaceans (amphipods and tanaidaceans), and mollusks (bivalves and gas-
tropods) (GBNEP, 1992). Although oyster habitat can be found in the adjacent Galveston Bay
estuary, no oyster reef habitat is present in the project footprint. The quality and productivity
of the benthic marine habitat within and immediately adjacent to the Galveston Harbor is con-
sidered low compared to the overall bay system since the benthic substrate along the channel is
highly disturbed due to the frequency of maintenance dredging and the effects of ship traffic
(USACE, 1975; USACE 1987). Small free-swimming and benthic marine organisms in the
immediate vicinity of maintenance dredging work are caught by the dredge cutter head or pulled
into the pipeline by the pump and removed. Recolonization of the benthic community between
maintenance cycles is dependent on salinity and temperature as well as the nature of the channel
substrate and other environmental parameters related to sediment distribution (Sanders, 1958;
Purdy, 1964; White et al. 1985). Since sediment quality does not differ greatly between mainte-
nance cycles, recolonization of the benthic habitat within the channel is more likely due to
overall environmental parameters within the bay.

While seagrasses have typically historically flourished in the Galveston Bay System, seagrass
beds have nearly disappeared entirely from the area due to human disturbances, hurricane ac-
tivity, and their limited tolerances to turbidity, deep water, and wave energy. The only remain-
ing natural seagrass beds in the Galveston Bay system occur in Christmas Bay, located over 20
miles west of the project (Sheridan, 2002).

3.8 Wildlife
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The project area is located in the Texan Biotic Province (Blair, 1950), and provides some food
and shelter for wintering and migrating grassland songbirds. Birds occasionally found in the
area include a variety of waterfowl, shorebirds and wading birds, a variety of gulls and terns
(Laridae family), and herons and egrets (drdeidae family). Other birds that may be found in
the area include the brown pelican (Pelecanus occidentalis), white-faced ibis (Plegadis chihi),
black rail (Laterallus jamaicensis), red-winged blackbird (4gelaius phoeniceus ), and the marsh
hawk (Circus cyaneus ) (The Nature Conservancy of Texas, 2009).

In addition, Little Pelican Island, which is separated from Pelican Island by the Guif Intracoastal
Waterway (GIWW), has colonial water bird nesting sites that are used by as many as 12 to 15
species of birds, including the brown pelican (CEC Environmental Exchange, 2004). Piping
plover {Charadrius melodus) are also known to winter along the Texas Gulf Coast on beaches
and bayside mud or sand flats.

Mammals potentially found within terrestrial areas in and adjacent to the project area include
the hispid cotton rat (Siomodon hispidus), the eastern cottontail (Svivilaous floridanus), opos-
sum (Didelphis virginiana), raccoon (Procyon lotor), coyote (Canis latrans), and feral dogs
and cats (The Nature Conservancy of Texas, 2009). The common bottlenose dolphin (Tursiops
truncatus) is the most abundant, year-round marine mammal inhabiting the waters of project
area.

The most common marine reptiles inhabiting bay waters of the project area are the Kemp’s
ridley sea turtle (Lepidochelys kempii) and loggerhead sea turtles (Caretta caretta).

39 Fisheries and Essential Fish Habitat

In the Gulf of Mexico, essential fish habitat (EFH) consists of those waters and substrates nec-
essary to fish for spawning, breeding, feeding, or growth to maturity of species that are federally
managed by the Gulf of Mexico Fishery Management Council (GMFMC) and by the National
Marine Fisheries Service (NMFS), pursuant to the Magnuson-Stevens Fishery Conservation
and Management Act (MSFCMA). By definition, EFH includes those waters and substrate nec-
essary for fish and shellfish spawning, breeding, feeding, and growth through maturity. “Wa-
ters” include aquatic areas and associated physical, chemical, and biological properties cur-
rently or historically utilized by the fisheries. “Substrate” includes any sediment, hard bottom,
structures underlying the waters, and associated biological communities (U.S. Department of
Commerce 2007). Those activities potentially impacting EFH may result in either direct (e.g,,
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physical disruption) or indirect (e.g., loss of prey species) effects, and can be site-specific, hab-
itat-wide, cumulative, and/or synergistic effects.

The project area is located in Ecoregion 4 and includes EFH designated by the GMFMC for red
drum (Sciaenops ocellatus), white shrimp (Litopenaeus setiferus), brown shrimp (Farfantepe-
naeus aztecus,) and Spanish mackerel (Scomberomorus maculatus). Details regarding specific
habitat requirements for each of these species follow in Table 4. The project area also includes
EFH for highly migratory species managed by NMFS including; scalloped hammerhead sharks,
blacktip sharks (Carcharhinus limbatus), bull sharks (Carcharhinus leucas), lemon sharks
(Negaprion brevirostris), spinner sharks (Carcharhinus brevipinna), bonnethead sharks
(Sphyrna tiburo), Atlantic sharpnose sharks (Rizoprionodon terraenovae), and finetooth sharks
(Carcharhinus isodon). EFH in the project vicinity includes estuarine emergent marsh, estua-
rine mud, sand and shell substrates, and the estuarine water column.

TABLE 6: Habitat Requirements of Species with EFH in the Project Study Area

Red drum commonly occur in all of the Gulf's estuaries, but also occur in a variety of habitats,
ranging from depths of about 130 feet offshore to very shallow estuarine waters; the GMRMC
considers all estuaries to be EFH for the red drum. Estuaries are important for both habitat require-
Red Drum ments and for dependence on prey species which include shrimp, blue crab, striped mullet, and
pinfish. Schools are common in the deep Gulf waters, with spawning occurring in deeper water
near the mouths of bays and inlets and on the Gulf side of the barrier islands. Red drum are asso-
ciated with a variety of substrate types including sand, mud, and oyster reefs. (GMFMC 2010).

Brown shrimp are most abundant in central and western Gulf of Mexico and found in estuaries and
offshore waters to 360 feet with the post-larval individuals typically occurring within estuaries.
Post-larval individuals and juveniles are associated with shallow vegetated habitats, but are also
found over silty-sand; non-vegetated mud bottoms are preferred. Adults typically ocour outside of
bay areas in marine waters extending from mean low tide to the edge of the continental shelf and
areas associated with silt, sand, and sandy substrates. (GMFMC 2010).

Brown Shrimp

Pelagic species are found in neritic waters and along coastal areas, iithabiting the estuarine areas,
especially higher salinity areas, during seasonal migrations. Spanish mackerel are rare and infre-
quent inhabitants of Gulf estuaries, where spawning occurs offshore from May to October. Nursery

Spanish Mackerel areas are in estuaries and coastal waters vear-round. Larvae are found offshore over the inner
continental shelf, most commonly in water depths less than 150 feet. Juveniles are found offshore,
in beach surf, and occasionally in estuarine habitat; juveniles prefer marine salinity and clean sand
substrate. (GMFMC 2010).

‘White shrimp are oftshore and estuarine dwellers; pelagic or demersal depending on their life stage.
Eggs are demersal and larval stages are planktonic, and both occur in nearshore marine waters.
Post-larvac become benthic upon reaching the nursery areas of estuaries, seeking shallow water
with muddy sand bottoms that are high in organic detritus. Juveniles move from the estuarine areas
to coastal waters as they mature. The adults are demersal and generally inhabit nearshore Gulf of
Mexico waters in depths less than 100 feet on soft mud or silty bottoms, (GMFMC 20103

White Shrimp

Comunon, large, schooling sharks of warmer waters, migrating seasonally north-south along the
eastern coastal and offShore waters of the United States, including the Gulf of Mexico. Neonates
may occur in nearshore coastal waters, bays and estuaries of the Gulf of Mexico from Texas to the
Scalloped Hammerhead southern west coast of Florida; Juveniles can be found in coastal areas in the Gulf of Mexico from
Sharks, southern mid-coast of Texas, eastern Louisiana to the southern west coast of Florida and the Florida
Keys, and in offshore waters from the mid-coast of Texas to eastern Louisiana. Adults may occur
in Coastal areas in the Gulf of Mexico along the southern Texas coast, and eastern Louisiana
through the Florida Keys, as well as offshore from southern Texas to eastern Louisiana.

Blacktips are fast-moving sharks, occurring in shallow waters and offshore surface waters of the

Blacktip Sharks continental shelf. Blacktips are viviparous, and young are born in bay systems in late May and early
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une alter a yi ong gcstanon period. The reproductive cycle oceurs eve
found in all Texas bay systems in a variety of habitats and shallow coastal waters fmm the shore to
the 82 foot isobath (NMFS, 2006a). They feed mainly on pelagic and benthic fishes, cephalopods
and crustaceans, and small rays and sharks (Froese and Pauly, 2012). Juvenile blacktip sharks occur
in the Gulf and estuarine portions of the study area and adults in the Gulf portions of the study area.

Bull sharks are coastal and freshwater sharks that inhabit shallow waters, especially in bays, estu-
aries, rivers, and lakes. They frequently move between fresh and brackish water and are capable of
covering great distances. Adults are often found near estuaries and freshwater inflows to the sea
(Froese and Pauly, 2012). Bull sharks are viviparous, have a gestation period of a little less than 1
year, and it is assumed the reproductive cycle occurs every 2 years. Juveniles are found in waters
less than 82 feet deep in shallow coastal waters, inlets, and estuaries (NMFS, 2006a). They feed on
bony fishes, sharks, rays, shrimp, crabs, squid, sea urchins, and sea turtles (Froese and Pauly, 2012).
Tavenile bull sharks occur in the Gulf and estuarine portions of the study area.

Bull Sharks

Feeds mainly on fish but also takes crustaceans and mollusks. (Froese and Pauly, 2012). Occurs on
continental and insular shelves, frequenting mangrove fringes, coral keys, docks, sand or coral mud
bottoms, saline creeks, enclosed bays or sounds, and river mouths. May enter fresh water. Occa-
sionally moves into the open ocean, near or at the surface, apparently for purposes of migration.

Lemon Sharks

Found on the continental and insular shelves from close inshore to offshore. Makes vertical spin-
ning leaps out of the water as a feeding technique in which the sharks spins through a school of

Spinner Sharks small fish with an open mouth and then breaks the surface. Feeds mainly on pelagic bony fishes,
also small sharks, cuttlefish, squids, and octopi. Viviparous. Forms schools. Highly migratory off
Florida and Louisiana and in the Gulf of Mexico.

Bonnethead sharks can be found on sand or mud bottoms in shallow coastal waters. The bonnethead
shark is viviparous, reaching sexual maturity at about 30 inches. The pups are bom in late sununer
and early fall, measuring 12 to 13 inches (Froese and Pauly, 2012). Both juveniles and adults in-

Bonnethead Sharks habit shallow coastal waters up to 82 feet deep, inlets, and estuaries over sand and mud bottoms
(Froese and Pauly, 2012; NMFS, 2006a). They feed mainly on small fish, bivalves, crustaceans,
and octopi (Froese and Pauly, 2012). Juveniles and adults occur year-round in the Gulf and estua-
rine portion of the study area.

Atlantic sharpnose shark inhabits intertidal to deeper waters, often in the surf zone off sandy
beaches, bays, estuaries, and river mouths (Froese and Pauly, 2012). They are viviparous, and mat-

Atlantic Sharpnose Sharks  ing occurs in June, with a gestation period of about a year (NMFS, 2006a). They feed on fish,
shrimp, crab, mollusks, and segmented worms (Froese and Pauly, 2012). Juvenile Atlantic sharp-
nose shark occur in the Gulf and estuarine portions of the study area.

The MSFCMA established procedures for identifying EFH and required interagency coordina-
tion to further the conservation of federally managed fisheries. Any Federal agency that author-
izes, funds or undertakes, or proposes to authorize, fund, or undertake an activity that could
adversely affect EFH is subject to the consultation provisions of the above-mentioned Act. This
EA serves to initiate EFH consultation under the MSFCMA.

The Gulf of Mexico and Galveston Bay also support extensive commercial and recreational
fisheries. The Gulf waters in the vicinity of the project support a variety of species of commer-
cial and recreational importance that are typically found within Galveston Bay. Leading com-
mercial fisheries include gulf menhaden (Brevoortia patronus), and shrimp, and shellfish fish-
eries. Galveston Bay is the state's largest estuarine source of seafood, and is one of the major

oyster producing areas in the country (GBEP, 2008).

Other commercial and recreational species in the project vicinity may include Atlantic croaker
(Micropogonias undulatus), black drum (Pogonias cromis), southern flounder (Paralichtys
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lethostigma), spot (Leiostomus xanthurus), sea trout (Cynoscion nebulosus), sand trout (Cyno-
scion arenerius) and striped mullet (Mugil cephalus). These species are ubiquitous along the
Texas coast with seasonal differences in abundance.

3.10 Threatened and Endangered Species

The USFWS and the NMFS identified the threatened or endangered species in Table 8 as pos-
sibly occurring in Galveston County. The bald eagle has been recently delisted but the protec-
tions provided by the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act
remain in effect.

A Biological Assessment (BA) has been prepared that includes information on the distribution
and habitat requirements of these species, as well as their occurrence within the project area
(see Appendix C). This BA also addresses the proposed project’s potential impact on federally
listed threatened and endangered species and species of concern. Of these species listed in
Table 9, only the brown pelican and the Kemp’s ridley and loggerhead sea turtles are known to
occur in the project area; however, no nesting sites for brown pelicans or sea turtles are located
in the project area. Other species listed in Table 9 that are known to occur in Galveston County
are not likely to occur in the vicinity of the project due to lack of suitable habitat or known
range limits. There is no designated critical habitat for any of the listed species within the
project area.

While suitable habitat for piping plover and red knot occurs along the sandy beach shorelines
of the Gulf of Mexico and some dredged material islands along the GIWW in Galveston
County, these species are not likely to occur in the vicinity of the project due to lack of suitable
habitat. The shorelines along the Galveston Harbor Channel in the vicinity of the proposed
deepening of the Galveston Harbor Channel Extension predominantly consist of bulkheads and
dock facilities; very small, short stretches of shorelines having shell hash substrates occur to a
lesser extent in the project area in areas such as that found at TAMUG Clipper dock area. These
areas are continuously disturbed by ongoing maintenance dredging activities, commercial ship-
ping and recreational vessel traffic and other human activities making these areas unsuitable for
piping plover.
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Table 7

Galveston County, Texas

Common Name

Listing Status'

USFW§? NMES®
INVERTEBRATES
elkhorn coral Acropora palmata NA T
lobed star coral Orbicella annularis NA T
mountainous star coral Orbicella faveolata NA T
boulder star coral Orbicella franksi NA T
REPTILES
green sea turtle Chelonia mydas T T
hawksbill sea turtle Eretmochelys imbricata E E
Kemp's ridley sea turtle Lepidochelys kempii E E
leatherback sea turtle Dermochelys coriacea E E
loggerhead sea turtle Caretta caretta T T
BIRDS
Attwater’s greater prairie-chicken Tympanuchus cupido attwateri E NA
red knot Calidris canutus rufa T NA
piping plover Charadrius melodus Tw/CH NA
MAMMALS
West Indian manatee Trichechus manatus E w/CH NA
finback whale Balaenoptera physalus NA E
humpback whale Megaptera novaengliae NA E
sei whale Balaenoptera borealis NA E
sperm whale Physeter macrocephalus NA E

'E = Endangered; T = Threatened; w/ CH = with Federally Designated Critical Habitat; NA = Not Applicable

2USFWS, 2016. http://ecos.fws.gov/tess_public/reports/species-by-current-range-county ?fips=48167

NOAA/NMES, 2016. http://sero.nmfs.noaa.gov/protected_resources/section_7/threatened_endangered/Docu-

ments/texas.pdf
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3.11  Cultural Resources

The channel deepening portion of the project was previously surveyed as described in the report
titled Underwater Investigations, Houston-Galveston Navigation Channels, Texas Project;
Galveston, Harris, Liberty, and Chambers Counties, Texas, prepared by Espey, Huston, and
Associates, and dated 1992. This survey did not identify any significant anomalies within the
area of potential effect for this project. Furthermore, the dredging and maintenance of the 41-
foot channel depth would have resulted in the destruction of any cultural resource had they been
present. The upland PA occurs in an area that was created in modem times. The area of po-
tential effect for the proposed project does not include any cultural resources listed on, eligible
for listing on, or currently unevaluated for listing on the National Register of Historic Places.

3.12  Air Quality and Noise
3.12.1 Air Quality

To comply with the 1970 Clean Air Act (CAA) and the 1990 Amendments, the U.S. Environ-
mental Protection Agency (EPA) has promulgated National Ambient Air Quality Standards
(NAAQS) for the protection of the public health and welfare with the allowance of an adequate
margin of safety. The EPA has set NAAQS for six criteria pollutants: lead, sulfur dioxide,
nitrogen dioxide, carbon monoxide, ozone, and particulate matter. Achieving and maintaining
compliance with the NAAQS incorporates the effects of population and industrial growth, tech-
nology changes, and national or statewide control measures, including state implementation
plans (SIP) for complying with NAAQS.

The project area is located within Galveston County, Texas, and is part of an area designated
as the Houston-Galveston-Brazoria (HGB) Intrastate Air Control Region (EPA 2007). The
HGB was classified as a “severe” nonattainment area for the 1-hour and 8-hour NAAQS for
ozone, with an attainment deadline of 2019, and a conformity determination threshold level of
25 tons per year (tpy) for either nitrogen oxides (NOx) or volatile organic compounds (VOC),
which are precursors to ozone formation.

With the promulgation of a new 8-hour ozone standard in 2012, the HGB is designated a “mar-
ginal” nonattainment area. Under the new 8-hour ozone standard, a General Conformity Deter-
mination would be required for projects emitting more than 100 tpy for NOx or VOC.

A preliminary air conformity analysis to determine the proposed project’s conformity with cur-
rent air quality standards analysis is provided in Appendix D. The results are summarized in
Section 4.12.1.2 of this document.
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3.12.2 Noise

Federal and local governments have established noise guidelines and regulations for the pur-
pose of protecting citizens from potential hearing damage and from various other adverse phys-
iological, psychological, and social effects associated with noise. The Federal Interagency
Committee on Urban Noise developed land-use compatibility guidelines for noise in terms of
day-night average sound level (DNL) (U.S. Department of Transportation, 1980). It is recom-
mended that no residential uses, such as homes, multifamily dwellings, dormitories, hotels, and
mobile home parks, be located where the noise is expected to exceed a DNL of 65 decibels
(dBA). The DNL is the energy average A-weighted acoustical level for a 24-hour period with
a 10-decible upward industrial uses area considered acceptable where the noise level exceeds
DNL of 65 dBA. For outdoor activities, the EPA recommends DNL of 55 dBA as the sound
level below which there is no reason to suspect that the general population would be at risk
from any of the effects of noise (EPA, 1974). Noise-sensitive receptors are facilities or areas
where excessive noise may disrupt normal activity, cause annoyance, or loss of business. Land
uses such as residential, religious, educational, recreational, and medical facilities are more
sensitive to increased noise levels than are commercial and industrial land uses. Noise levels in
the study area are elevated, ranging between 58-66 dBA compared to undeveloped areas along
the coast, and are affected by bulk facility operations, vessel navigation, and vehicular traffic
in the Galveston and Pelican Island areas.

Sensitive receptors within approximately one mile of the project area include TAMUG, Central
Middle School, and various churches, businesses (including hotels), and residential neighbor-
hoods.

3.13  Water and Sediment Quality
3.13.1 Water Quality

The Galveston Harbor Channel is situated in West Galveston Bay, which is a classified water
body designated Segment 2424 in the Bays and Estuaries category. Water body uses of this
segment are: High Aquatic Life Use; Contact Recreation Use; General Use; Fish Consumption
Use, and Oyster Waters Use. Inventory data from 2008 indicate the quality of water in the
vicinity of the project is generally considered to be good; Aquatic Life Use, Fish Consumption
Use, Contact Recreation Use and General Use are fully supported or of no concern for the West
Galveston Bay water segment (Texas Commission on Environmental Quality (TCEQ) 2008a).
Only Oyster Waters Use was non-supporting as a result of high levels of bacteria (TCEQ,
2008a), which were also attributed to non-point sources associated with urban runoff and storm
sewers (TCEQ 2008b), resulting in restrictions on shellfish harvesting in an area adjacent to the
Texas City Ship Channel and Moses Lake. (DSHS, 2010 a and b).
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Due to concerns regarding the presence of dioxin and polychlorinated biphenyls (PCBs) in fish
sampled in Trinity Bay and Upper and Lower Galveston Bays in Chambers, Galveston and
Harris Counties, at concentrations exceeding established health assessment guidelines, the
Texas Department of State Health Services (DSHS) issued an advisory in July 2008 regarding
the consumption of catfish species and spotted seatrout from Galveston Bay, which includes
the project area (DSHS, 2008). The DSHS advisory recommends that adults should limit con-
sumption of all catfish species and spotted seatrout caught from these waters to no more than
one 8-ounce meal per month; women who are nursing, pregnant, or who may become pregnant
and children should not consume catfish or spotted seatrout from these waters.

The most recent USACE water quality data were obtained on samples collected from the Gal-
veston Harbor Channel in the vicinity of the proposed extension in December 2006. Chemical
analyses were conducted for a variety of metals, pesticides, polycyclic aromatic hydrocarbons,
and other organic compounds. These data indicate that, in general, the water quality is good.
The 2006 data show that detected contaminant levels in all ambient water samples were below
applicable EPA Water Quality Criteria, and Texas Surface Water Quality Standards (PBS&J,
2007).

A review of the National Response Center web page (NRC, 2009) was also conducted. Records
for the past three years did not reveal any reports of significant chemical or petroleum spills in
the project vicinity. But there were several incidences of minor spills of hydraulic oil, diesel
fuel, drilling mud, or unknown sheens. These releases were either secured or left to dissipate,
as appropriate.

Elutriate data were also acquired in 2006. The elutriate test was designed to simulate the pro-
cess of hydraulic dredging and is used to predict any potential for resuspension of contaminants
(e.g. heavy metals, polycyclic aromatic hydrocarbons, PCBs, pesticides and other organics) into
the water column during dredging. The elutriate is prepared by creating a slurry, which is then
agitated to determine if contaminants associated with the sediment particles are re-suspended
into the water column. These data show that detected contaminant levels in elutriate samples
were below all applicable Texas Surface Water Quality Standards and EPA Water Quality Cri-
teria.

3.13.2 Sediment Quality
The most recent USACE sediment quality data were obtained on samples collected from the
Galveston Harbor Channel in the vicinity of the proposed extension in December 2006. The

sediment quality data are based on analyses of composite samples comprised of subsamples
collected perpendicular to the centerline of the channel. There are no EPA quality criteria for
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sediments, so comparisons with sediment quality screening guidelines (Buchman, 1999) were
made. Based on these comparisons, the channel sediments in the Galveston Harbor Channel
are considered to be non-hazardous. Additionally, suspended particulate phase bioassays, solid
phase bioassays, and bioaccumulation assessments were conducted on these sediments. This
testing confirms that there is no reason to believe that contaminant issues would arise because
of sediment quality (PBS&J, 2007).

Sediments that collect in the Galveston Harbor Channel Project between dredging cycles have
been regularly sampled for grain-size characteristics since the early 1990’s. The historical
average sediment grain size is given in Table 10 below. The sediments in these channel reaches
are primarily stiff to hard plasticity clays and silts with a small sand fraction. The Dsp, which
gives the median grain size, indicates an overall particle size characteristic of medium silt.

TABLE 8: Sediment and Grain Size Analysis

Average Composition (%)

Project Segment Sand Silt Clay Dso (mm)

Galveston Harbor Channel 144 426 43.0 0.029

3.14 Hazardous, Toxic, and Radioactive Waste

A Hazardous, Toxic, and Radioactive Waste (HTRW) assessment of lands and water resources
in and adjacent to the project area was performed by USACE Galveston District in June, 2010,
The objective of this assessment was to identify the existence of potentially hazardous sites or
facilities, hazardous contamination, and materials of concern that could impact or be impacted
by the proposed project. The HTRW assessment was conducted in general accordance with
procedures described in the USACE guidance document ER 1165-2-132, "Water Resources
Policies and Authorities-Hazardous, Toxic and Radioactive Waste Guidance for Civil Works
Projects", ASTM E 1527-05 Standard Practice for Environmental Site Assessments: Phase 1
ESA Process, and EPA Standards and Practices for All Appropriate Inquires, 2005. Findings
and recommendations presented in this assessment are based on field reconnaissance, inter-
views, a regulatory agency review, historic archives, and a review of site history through ex-
amination of historic aerial photographs. Aerial photographs show project area changes such
as: shifting and filling in of docks, numerous finger-pier additions and removals, modifications
to Port access roads, all consistent with a growing Port industrial complex. One of the most
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notable changes within the project area was the construction of Pelican Island PA, and its chang-
ing configurations. Aerial photographs did not reveal any additional sites of interest, beyond
those identified by the regulatory agency review.

As part of this assessment, a site visit was conducted within the project area. No visual signs
of environmental contamination or recognized environmental conditions, including spills or
illegal waste disposal, were observed during the site inspection.

The regulatory agency review examined the following databases: National Priority List (NPL);
Comprehensive Environmental Response Compensation, and Liability Information System
(CERCLIS); No Further Remedial Action Planned (NFRAP), Resource Conservation and Re-
covery Information System - Treatment, Storage and Disposal Facilities (RCRA TSD); Re-
source Conservation and Recovery Information System — Corrective Action Sites (RCRA
COR); Resource Conservation and Recovery Information System - Large and Small Quantity
Generators (RCRA GEN); Emergency Response Notification System (ERNS); State Sites (e.g.,
Texas Commission on Environmental Quality Voluntary Cleanup Program Site Listing
[TXVOL], Innocent Owner/Operator Program [IOP] and State Superfund Sites); City/County
Solid Waste Landfills (SWL); Texas Spills Incident Information System (TXSPILL); Texas
Industrial Hazardous Waste Notice of Registration (IHW NOR); Registered Above
Ground/Underground Storage Tanks (AST/UST); and, Leaking Underground Storage Tanks
(LUST).

A supplemental regulatory agency review was conducted by the Galveston District, which ex-
amined the following databases: Texas National Resource Information System (TNRIS), which
includes oil/gas well and pipeline data from the Texas Railroad Commission, EPA’s Envi-
rofacts Data Warehouse, and other in-house data archives from the USACE Information Man-
agement Office. Although the assessment of oil/gas wells and associated pipelines are not re-
quired by USACE guidance (ER 1165-2-132), these sites were investigated in exercising due
diligence and prudence regarding potential environmental impacts, relocation issues, or impacts
to engineering design and construction activities. The regulatory review identified the follow-
ing sites and environmental incidents, within the project area vicinity.

Regulatory records indicated 85 ERNS incidents (or spills) had occurred within a 0.25-mile of
TAMUG, Galveston Terminals Inc, and other marine terminals and marina facilities along or
within the vicinity of the Galveston Harbor Channel. These releases ranged from known and
unknown sheens, a cup of paint, petroleum spills up to 30 barrels, and individual releases of
fogging agents approaching 25 gallons. Media affected by these releases included air, land,
and harbor and waterway areas.
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One LUST, which previously stored unspecified petroleum products at Magcobar Minerals Di-
vision; two LUSTs for gasoline storage currently removed from the ground at TAMUG; and
two ASTs, one that stored gasoline and the other diesel were identified. These sites were lo-
cated within 0.43, 0.25, and 0.25 miles, respectively, of the project area. Releases from the
ASTs were captured by concrete secondary containment structures and no media was impacted.

Eight TXSPILL releases were identified within 0.25 mile of the project area. Six of these inci-
dents are associated with Vulcan Machine and Boiler Works (Vulcan). Vulcan released 0.5
gallons of hydraulic fluid and one gallon of diesel fuel to the water, 50 gallons of fogging spray
to land and water media, and produced an oil sheen. All releases except the hydraulic fluid,
fogging agent, and sheen were reported as having a completed cleanup status. The remaining
two releases occurred at the Galveston Terminals. The terminals spilled five gallons of diesel
and 30 barrels of #5-fuel oil to the water. The cleanup for all spills has been completed.

No oil/gas wells or petroleum pipelines were identified in the project area. However, one water
and one sewer pipeline line were identified in the vicinity of Stations 21+300 and 21+550. No
other sites of concern were identified by the regulatory review.

3.15 Socioeconomics

The City of Galveston’s economy is characterized by a predominance of jobs in the retail and
service sectors, a large in-commuting population, and an important tourism industry. Although
Hurricane Tke took a heavy toll on Galveston in 2008, economic activities for the City of Gal-
veston are still highly dependent on the POG, the University of Texas Medical Branch (UTMB),
American National Insurance Company Headquarters, Federal agencies, and the tourist indus-
try. Interestin tourism activities is still a growing trend in the Galveston area (Galveston Cham-
ber of Commerce, 2010). Over the last two decades the tourism industry has seen the largest
increase from 7 percent in 1990 to 20 percent in 2008 (CDM, 2010).

The POG is equipped with facilities to handle various cargo types including containers, dry and
liquid bulk, break bulk, RO/RO (roll-on/roll-off of cargo), refrigerated and project cargoes. The
principal cargoes at the POG are agricultural products such as grains, vegetables, fruit, and
commercial cargoes to include sulfur, timber, and various other building materials. The Port
also has a cruise-liner passenger terminal, and is the year-round homeport to two Carnival
Cruise Line vessels.

Prior to Hurricane Tke in 2008, U.S. Census estimates showed the City’s population was around
52,821 people, though more current data from the 2008 Texas State Demographer shows the
population was around 59,000 (CDM, 2010). As a result of the storm, as much as 20 percent of
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the population was displaced reducing the number of persons living in the City to an estimated
48,410 people. The City had been growing at a slow annual rate of 0.4 percent from 2000 to
2008; however, this growth has been largely outpaced by the rest of Galveston County whose
annual growth rate was 5.5 times greater during the same period. There are 22,695 households
living in the City of Galveston. The City’s average household size is 2.2 and the average family
size is 2.9. These are slightly lower than the average household and family sizes of Galveston
County, which are 2.6 and 3.2, respectively. The 2008 median age of persons living in the City
of Galveston and Galveston County was 36.5 and 36.2 years, respectively, compared to a me-
dian household income of $46,846 and $69,016.

In the months preceding Hurricane Ike the unemployment rate had been steadily increasing due
to broader economic conditions. Immediately following the storm, unemployment spiked to
9.7 percent. The damage forced many businesses to close and some employers have not returned
to pre-storm capacity. As of February 2010, 24,210 persons living in the City of Galveston
were employed, which is an employment gain of 470 persons since 2005. Despite this, an in-
creasing unemployment rate, currently around 8.1 percent, persists due to the labor force in-
creasing faster than employment. In addition, the City of Galveston currently supports an esti-
mated 35,000 jobs indicating that a significant number of jobs are being filled by people who
do not live in the City.

3.16 Environmental Justice (EJ)

In compliance with Executive Order (EO) 12898, Federal Action to Address Environmental
Justice in Minority and Low-Income Populations, an analysis was performed to determine
whether the proposed project would have a disproportionately adverse impact on minority or
low-income population groups in the vicinity of the project area. Low-income persons are de-
fined as “a person whose household income is at or below the Department of Health and Human
Services (HHS) poverty guidelines.” The 2008 HHS poverty guideline for a family of three is
$17,163. This analysis consisted of determining characteristics of residential populations in the
project area.

The socio-economic characteristics of the City of Galveston compared to Galveston County are
presented in Table 11. Prior to Hurricane Ike in 2008, the City of Galveston had a population
of 52,821 living in 22,695 households. The racial makeup of the city was 67.5 percent White,
20.3 percent African American, 0.9 percent Native American, 3.1 percent Asian, 6.1 percent
other, and 2.1 percent from two or more races. Of the total population, 28.0 percent were of
Hispanic or Latino origin. With the 2008 poverty threshold for a family of three at $17,163,
the median family income in the City was 2.65 times the poverty threshold while in the County
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was four times the poverty threshold. Approximately 18 percent of families in the City live

below the poverty line compared to 10 percent in the County (CDM, 2010).

TABLE 9: Socio-Economic Characteristics in the City of Galveston and Gal-
veston County from 1990 to 2008

City of Galveston Galveston County

1990 2000 2006-2008 1990 2000 2006-2008
Population 59,070 57,247 52,281 158,329 192,911 230,541
Median Age 355 36.5 35.9 362
Households 24,157 23,842 22,695 57,294 70,941 84,225
Average House- 24 23 22 26 26 26
hold Size
Median Family < 520 . } < s a1 4as o
Income $25,559  $34.049  $46.485 $35413  $51435 $69.016
Families Below o <

200%  17.8% 18.4% 12.5% 10.1% 9.8%
Poverty Level
High School 9448 9,249 9143 29,127 33,389 41,042
Graduate
gBricehelor s De- 4331 4,897 5518 12,670 18,827 25,849

Source: CDM (2010)
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3.17 Prime and Unique Farmlands

Prime farmland soils are defined by the Secretary of Agriculture in 7 CFR, Part 657 (Federal
Register, Vol. 43, No. 21) as those soils that have the best combination of physical and chemical
characteristics for producing food, feed, forage, fiber, and oilseed crops. The soil quality, grow-
ing season, and moisture supply are available to economically produce sustained high yield of
crops when treated and managed, including water management, according to acceptable farm-
ing methods. Some soils are considered prime farmiand in their native state, and others are
considered prime farmland only if they are drained or watered well enough to grow the main
crops in the area.

The project area consists of a deep-water navigation channel and adjacent marine industrial and
commercial industries. The proposed footprint of the channel deepening project does not in-
clude land or soil suitable for agricultural activities. Based on the Soil Survey of Galveston
County, Texas (Soil Conservation Service, 1988), soils within the Pelican Island PA are classi-
fied in the ljam soil series, which consists of soils formed in materials dredged from bay and
canals. According Soil Survey Geographic Database (SSURGO) information acquired from
the Natural Resources Conservation Service (NRCS) (2011), soils within the [jam series are not
considered prime farmlands. Furthermore, ljam soils are not suitable for crop production or
pasture due to salinity (Soil Conservation Service, 1988).

3.18 Recreational Resources

Tourism is a major contributor to the project area economy. Development of the area as a
recreational area relates to its proximity to the population of the Houston-Galveston metropol-
itan area, its many miles of beaches, and favorable climate. Fishing and boating are the most
important recreational activities in the project area. Other forms of recreation common to the
area are water and jet skiing, surfing, bird watching, swimming, and beach combing (among
others). Many charter vessels are available along the docks in Galveston for those desiring deep
sea or bay fishing, and several private and public marinas, boat launching ramps, bait camps,
and yacht and sailing clubs are located in the vicinity of the project area. Major public recrea-
tional facilities include county parks, public beaches, Galveston Island State Park, and Seawolf
Park on Pelican Island. In 2007 alone, an estimated 5.4 million tourists visited the City of
Galveston. Through purchases on such travel-related expenses as lodging, dining, and enter-
tainment, tourists were directly responsible for spending more than $561 million in the City of
Galveston in 2007, and tourism was directly responsible for approximately 9,300 jobs in the
city (Angelou Economics, 2008).

3.19 Roadways and Traffic
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Major roadways within the project area include State Highway 87 (SH-87) and Highway 275,
which directly service the POG. SH-87 is a major local artery providing mainland access to
the POG, the State Marine Highway Ferry system, and to communities such as Bolivar, Anau-
hac, and Beaumont via the ferry system. Both roadways are used by commercial, tourist, and
local traffic, and connect to Interstate Highway-46, a major corridor connecting Galveston
Island directly to the City of Houston some 50 miles to the north, and to the Interstate system.

Vehicular traffic consists of a mixture of local area and urban residents, commercial and in-
dustrial vehicles associated with the Port industries, and tourism. Various railway connections
also serve the POG and the City of Galveston.

3.20  Aircraft Wildlife Strikes

A Memorandum of Agreement (MOA) was executed among the Federal Aviation Administra-
tion (FAA), the U.S. Air Force, the U.S. Army, EPA, USFWS, and the U.S. Department of
Agriculture {USDA) to address the potential for aircraft-wildlife strikes throughout the United
States, when considering proposed projects that may become an attractant to wildlife deemed
hazardous to aircraft. In accordance with the FAA Advisory Circular 150/5200-33B and the
MOA with the FAA to address aircraft-wildlife strikes, the USACE must take into account
whether features of a proposed project (e.g. dredged material placement, BU features, or miti-
gation) could increase these wildlife hazards. The FAA recommends minimum separation cri-
teria for land-use practices that attract hazardous wildlife to the vicinity of airports. These
criteria include land uses that cause movement of hazardous wildlife onto, into, or across the
airport’s approach or departure airspace or air operations area (AOA).

These separation criteria include:

Perimeter A: For airports serving piston-powered aircraft, hazardous wildlife attractants
must be 5,000 feet from the nearest AOA.

Perimeter B: For airport serving turbine-powered aircraft, hazardous wildlife attractants
must be 10,000 feet from the nearest AOA.

Perimeter C: Five-mile range to protect approach, departure and circling airspace.

The only airport in the near vicinity of the study area is the Scholes International Airport. The
study area and the existing Pelican Island PA meet the standard minimum separation criteria
for Perimeters A and B surrounding the AOA of Scholes International Airport. However, the
study area and Pelican Island PA are both located within the 5-mile radius of the Scholes Inter-
national Airport approach, departure and circling airspace (Perimeter C). While the Pelican
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Island PA could pose potential attractant to wildlife deemed hazardous to aircraft (i.e. water-
fowl), it has been a long-time existing active upland confined PA used on a reoccurring basis
for the placement of dredged material during routine maintenance dredging of the existing Gal-
veston Harbor Channel.

4.0 ENVIRONMENTAL CONSEQUENCES
4.1 Project Area

This section provides a discussion of the environmental impacts associated with both the No-
Action and the Recommended Plan. From an economic perspective, there are differences
among the channel depths considered in the economic analysis in terms of the amount of mate-
rial to be placed. However, from an environmental perspective, the types of impacts and the
footprint would essentially remain the same. Therefore, the impact analysis is limited to two
alternatives, as all of the impacts are covered by the analysis of the 46-foot plan (the preferred
plan).

4.1.1 No-Action Alternative

No construction activities would be associated with the No-Action Alternative.  The No-Ac-
tion Alternative is the continued maintenance of the existing -41-foot MLLW by 1085-foot
wide channel segment extending between Station 20+000 and Station 22+571. Maintenance
dredging would continue to be approximately 648,000 cy about every 4 years. Maintenance
material would continue to be placed in the existing, designated upland confined Pelican Island
PA.

Under the No-Action Alternative, deeper draft vessels seeking access to the bulk cargo facilities
at the far west end of the channel would continue to be constrained by channel depth, and would
continue current practices of light-loading to access and depart these facilities.

4.1.2 Recommended Plan

The Recommended Plan would involve deepening of the -41-foot MLLW portion of the cur-
rently authorized Galveston Harbor Channel between Station 20+000 and 22+571 to a depth
of -46-feet MLLW plus two-feet of allowable over-depth and three-feet of advanced mainte-
nance; all material will be placed into the Pelican Island PA. The bottom width of the pro-
posed channel extension would be reduced to 1,075 feet, consistent with the remainder of the
existing -46-foot MLLW portion of the Galveston Harbor Channel. The estimated mainte-
nance dredging for the Recommended Plan would be the same as the No-Action Alternative
(i.e. 648,000 cy every 4 years) since shoaling rates at the project location are assumed to be
the same.
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Under the Recommended Plan, deeper draft vessels accessing bulk cargo facilities at the far
west end of the channel would not be constrained by channel depth; as such the vessels could
be more fully-loaded. Thus, the Recommended Plan would provide for more efficient move-
ment of deep-draft vessels transporting commodities along the waterway to and from these
facilities.

42 Sea Level Rise

Current USACE guidance was used to assess relative sea level change (RSLC) for this GHCE
Feasibility Report. USACE guidance (ER 1100-2-8162, December 2014 and Engineer Tech-
nical Letter (ETL) 1100-2-1, June 2014) specify the procedures for evaluating and incorporat-
ing climate change and relative sea level change into USACE planning studies and engineering
design projects. Utilizing the online sea level calculator referenced in ER 1100-2-8162, esti-
mates of future RSLC were determined (Table 6, section 3.3.1).

421 No-Action Alternative

The affects of RSLC (relative sea level change) would occur nearly uniformly throughout the
bay, as the average sea level rise would be the same at various locations. However, tidal am-
plitude would be altered, increasing over existing conditions in the upper reaches of Galveston
Bay. This is likely due to the decrease in energy lost to bottom friction caused by the increased
water depth in the bay as sea level rises.

If the highest rate of sea level rise occurs, much of the shoreline habitat of Galveston Bay may
be altered. Some of the potential impacts may include:

e Present wetland areas would be largely inundated;

¢ New wetlands would only occur in areas where the shoreline is unaltered by bulkheads
or development;

e Increased tidal amplitude may result in increased current velocities, resulting in in-
creased erosion at the shoreline fringe;

e The increased depth may reduce the wind-wave shear at the bay bottom, and hence re-
duce the re-suspension of fine sediment.

Thus, under conditions of the highest rates of predicted RSLC, there would likely be consid-
erable impacts to the bay-wide environment. However, if the eustatic rate of sea level rise is
lower than the highest predicted rate, or if the rate of subsidence is decelerating relative to the
historic rates observed at the tide gage, then many of the potential effects of RSLC discussed
here would likely be mitigated.
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Although the bay environment may be affected, RSLC will not contribute any significant im-
pacts on the actual project. Potential impacts include increased currents within the navigation
channel and less re-suspension of sediment which could increase shoaling within the channel.
However, these impacts will be minimal and there will be no significant difference between
the No Action and the Recommended Plan.

422 Recommended Plan

No difference in water levels between the No Action and Recommended Plans is likely. Thus,
the impacts of RSLC would be similar in nature and scope to those described for the No Action
Plan. RCLC is not expected to have a significant impact on dredging frequency, shoaling or
ship handling.

4.3 Tides and Salinity
43.1 No-Action Alternative

Under the No-Action alternative, tidal amplitude may increase in the bay as a result of increase
overall water depth associated with RSLC (refer to Section 4.1). With respect to salinity,
hydrodynamic salinity studies show that the water column within the project area is well
mixed, indicating that any salinity variation that may occur due to channel deepening is likely
to be relatively small.

432 Recommended Plan

As stated under conditions of RSLC (Section 4.2.2), there would be relatively no difference
in water levels between the No Action and Recommended Plans. Thus, tidal amplitude would
remain unchanged under the Recommended Plan. With respect to salinity, hydrodynamic
salinity studies show that the water column within the project area is well mixed, indicating
that any salinity variation that may occur due to channel deepening is likely to be relatively
small.

4.4  Vegetation
4.4.1 No-Action Alternative
Pelican Island Cell B is part of an active upland confined PA, While terrestrial plants, including

invasive species like Chinese tallow and Brazilian pepper, tend to occur on disturbed lands such
as PAs, the high salinity of dredged material sediments and the frequency of dredged material
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placement on Pelican Island PA and related maintenance activities are deterrents to successful
establishment of terrestrial vegetation.

442 Recommended Plan

No changes in the nature of dredged material, the frequency of dredged material placement, and
the related maintenance activities will result from the implementation of the Recommended
Plan. Therefore, no impacts to terrestrial vegetation are anticipated.

4.5  Aquatic Nuisance Species
4.5.1 No-Action Alternative

Vessel ballast water discharges or exchanges in coastal waters have the potential to introduce
ANS. To minimize this potential threat, all vessels calling on the POG must comply with es-
tablished USCG regulations that: (1) require mandatory ballast water management practices
for all vessels that operate in U.S. waters, (2) establish additional practices for vessels entering
U.S. waters after operating beyond the extraterritorial economic zone, and (3) require the re-
porting and recordkeeping of ballasting operations by all vessels.

452 Recommended Plan

Deepening the existing channel would not result in an increase in the number of vessels, but
would allow vessel operators and shippers already using the channel to fully realize the econ-
omies of scale of fully loaded vessels instead of light-loading cargo in response to channel
depth constraints. Therefore, the threat of introducing invasive aquatic species as a result of
the channel deepening project is minimal.

4.6  Wetlands and Aquatic Resources

No wetlands or submerged aquatic vegetation exists in the project area. Therefore, these re-
sources would not be impacted.

4.6.1 No-Action Alternative

No wetlands or submerged aquatic vegetation exists within the existing Galveston Harbor
Channel. The Pelican Island PA is an existing active upland confined PA. As a result of the
consistent periodic placement of maintenance dredged material into the PA as well as other
maintenance activities associated with management of the PA, no persistent stands of wetlands
or submerged aquatic vegetation occur or are expected to establish within the cells of the PA.
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46.2 Recommended Plan

The No wetlands or submerged aquatic vegetation exists within the footprint of the propose
Alternative. The frequency of dredged material placement and the related maintenance activi-
ties for the Recommended Plan would be the same as under the No Action Alternative. There-
fore, no impacts to wetlands or aquatic resources are anticipated.

47  Marine Aquatic Resources
4.7.1 No-Action Alternative

Maintenance dredging of the existing -41-foot MLLW portion of the Galveston Harbor Channel
routinely displaces approximately 81 acres of marine benthic channel bottom. The benthic
habitat within and adjacent to the channel is highly disturbed due to the frequency of mainte-
nance dredging operations and ship traffic. Therefore, it is expected that productivity of bottom
dwelling organisms in this area is quite low compared to the overall bay system (USACE, 1975,
USACE 1987), as maintenance activities may disturb and remove small free-swimming and
benthic marine organisms in the immediate vicinity of the dredging work that are caught by the
dredge cutter head or pulled into the pipeline by the pump. Most free-swimming organisms
will not be impacted, since they are able to avoid the slow moving cutter head. Limited recol-
onization of the benthic community between maintenance cycles is expected to occur since the
substrate and other environmental parameters related to sediment distribution that in turn affect
invertebrate distribution do not differ greatly between maintenance cycles. As such, impacts
to the existing low quality marine benthic population that occurs during maintenance dredging
is minor and temporary.

472 Recommended Plan

Based on cross sections of the existing channel template, deepening the project by 5 feet to a
maximum depth of 46 feet MLLW would result in a reduction in the channel bottom width to
1,075 feet, consistent with the remainder of the authorized channel project. Most of the new
work dredging would occur at the toe of the channel slope and would only increase the top
width on each side by a maximum of 7 feet. This increase in top width translates to around 0.8
acre of impact to bay bottom. However, given variations in conditions of channel and elevations
of the top of slope dredging will likely widen the side slopes between 4 and 7 feet, or between
0.5 and 0.8 acre. In addition, the current dock owners along the channel routinely dredge the
berths adjacent to the channels, thus the bay bottom adjacent to the channel is also undergoing
routine disturbance from channel maintenance and ship traffic as well as maintenance activities
to keep the adjacent private berths at required depths. Thus any impacts to bay bottom as a
result of construction would not be “new”, but would be among the cyclical recurring impacts
that occur during maintenance of the channel and adjacent berths under the No-Action scenario.
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Since, no new permanent effects to invertebrates and benthos would occur as a result of the
project, no mitigation would be required for this alternative.

48  Wildlife
48.1 No-Action Alternative

The existing navigation channel is located in a highly disturbed commercial port. Mainte-
nance dredging of the existing channel results in temporary, minor disturbances to wildlife
that may occur in the project area. Channel deepening would occur within the footprint of the
existing project, which undergoes periodic maintenance dredging activities. Maintenance
dredging produces disturbances similar to those expected from the work being proposed. Any
temporarily displaced wildlife would have suitable habitat immediately available to them in
the project vicinity. For these reasons, the proposed action is not expected to adversely affect
wildlife.

482 Recommended Plan

Proposed dredging to deepen the channel would be undertaken in a highly disturbed commer-
cial area of an existing navigation channel. The proposed project would result in temporary,
minor disturbances to wildlife in the project area during construction. The channel deepening
would occur within the footprint of the existing project, which undergoes periodic mainte-
nance dredging, and would produce disturbances similar to wildlife resources similar to those
incurred by wildlife during maintenance dredging activities. Temporarily displaced wildlife
would relocate to available suitable habitat located immediately in the project vicinity as they
do during routine maintenance dredging of the existing channel. For these reasons, the pro-
posed action is not expected to adversely affect wildlife.

4.9  Fisheries and Essential Fish Habitat

4.9.1 No-Action Alternative

Fish within the project vicinity would continue to avoid direct dredging impacts from contin-
ued maintenance dredging of the exiting channel by swimming away from the disturbance.
While maintenance dredging would periodically increase turbidity levels in the estuarine wa-

ter column, these impacts would be minor in nature and of short duration, resulting in no
adverse effects to EFH or fisheries.
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492 Recommended Plan

The impacts of construction dredging on fish would be similar to those experienced under the
No-Action Alternative. Fish within the project vicinity would swim out of the area avoid
direct dredging impacts. Construction dredging to deepen the channel would result in tempo-
rarily increases in turbidity levels in the estuarine water column similar to levels experience
during routine maintenance dredging. These impacts would be minor in nature and of short
duration, resulting in no adverse effects to EFH or fisheries.

4.10  Threatened and Endangered Species
4.10.1 No-Action Alternative

Under the No-Action Alternative, no construction activities would occur and threatened and
endangered species would not be affected. Routine channel maintenance activities and place-
ment of dredged maintenance material within the existing active upland confined Pelican Island
PA would continue to be where no suitable habitat exists for potential nesting sea turtles and
piping plover. Brown pelicans feeding or resting in or near the vicinity of the project are highly
mobile and would relocate to nearby areas to avoid disturbance from maintenance activities.

4.10.2 Recommended Plan

Construction and placement activities for the proposed channel extension project are short-term
(approximately 4 months) and would occur within the footprint of the existing channel project,
which undergoes routine maintenance dredging and placement. The routine maintenance ac-
tivities produce disturbances similar to those expected from the construction dredging and
placement being proposed. Construction dredging would be accomplished by hydraulic pipe-
line dredge, as opposed to hopper dredges that have the potential to impact sea turtles. Place-
ment of dredged material would continue to be within the existing active upland confined Pel-
ican Island PA. Brown pelicans feeding or resting in or near the vicinity of the project are
highly mobile and would be able to relocate to nearby areas to avoid disturbance from construc-
tion activities.

For these reasons, the Recommended Plan is not expected to impact any listed species or their
critical habitat. Therefore, no effect on any of the federally-listed species or their critical habitat
is anticipated.

4.11  Cultural Resources

The proposed work was coordinated with the Texas State Historic Preservation Officer (SHPO).
The SHPO concurred that the proposed channel deepening portion of the project would have
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no effect on historic properties and that the proposed upland PA has no potential to effect his-
toric properties. The construction contractor shall immediately stop all work in that area and
notify the USACE Staff Archeologist should any cultural resources be discovered during con-
struction. The USACE Staff Archeologist will coordinate any unanticipated discoveries with
the SHPO, as necessary.

4.12  Air Quality and Noise
4.12.1 Air Quality

4.12.1.1 No-Action Alternative

No construction or new operating emission sources are associated with the No-Action Alterna-
tive.

41212 Recommended Plan

Since the project is within an area classified as a “marginal” non-attainment area for ozone, an
analysis was conducted based on the established criteria to determine if a formal air conformity
analysis would be required. The analysis focused on short-term direct emission impacts result-
ing from project construction,

The analysis results indicate that short-term project construction emissions of both ozone pre-
cursors, NOx and VOC, would amount to 106.4 and 1.62 tons per year, respectively. Emissions
of VOC from the proposed project construction are below the 100 ton per year de minimis
emissions threshold and are thus exempt from a General Conformity Determination. However,
the NOx emissions generated from project construction would exceed the applicable de minimis
threshold level of 100 tons per year. As such, a Draft General Conformity Determination for
NOx emissions has been prepared pursuant to General Conformity Rule (41 CFR 93, Subpart
B) to demonstrate that the proposed Galveston Harbor Channel Extension Project would com-
ply with the requirements of the General Conformity Rule and would be in conformity with the
SIP (Appendix D). The General Conformity Determination will be completed during Precon-
struction Engineering and Design (PED) when the timing and design of the project is known.

It is estimated that emissions from dredging and material placement activities would produce
short-term impacts to air quality in the immediate vicinity of the project. The duration of con-
struction activities, including dredging and placement of dredged material, would not exceed 4
months. For comparison to the SIP Area Source Emissions budget, the annual NOy emission
rates estimated for the Galveston Harbor Channel Extension Project may be summarized in
terms of tons per day and compared to the SIP emissions budget. The daily NOyemissions for
the Galveston Harbor Channel Extension Project non-road mobile equipment emissions would
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be 1.2 tons per day, which represents less than two percent of the 64.53 tons per day SIP 2007
daily Non-road Emissions Budget for NOx.

Based on an evaluation of the proposed Galveston Harbor Channel Extension Project emissions,
it is believed that the total emissions of NOywould result in a level of emissions that are well
within the 2007 Non-road Mobile Emissions Budget in the most recently approved SIP revision.
As the Galveston Harbor Channel Extension Project is not unusual in scope for an area like the
HGB, it is anticipated that emissions from the project would be less than an increase of 10
percent of the VOC and NOx emissions inventories for the entire HGB nonattainment area.
Therefore, emissions from the activities subject to the USACE action are not considered re-
gionally significant for purposes of General Conformity. Because of this, it is expected that
emissions from the project construction would not:

¢ Cause or contribute to new violation of any NAAQS in any area;

» Increase the frequency or severity of any existing violation of any NAAQS in any
area; of,

¢ Delay timely attainment of any NAAQS or interim emission reductions or other mile-
stones in any area.

4.12.2 Noise

4.122.1 No-Action Alternative

Under the No-Action Alternative, impacts related to noise would continue to be associated with
periodic maintenance dredging and placement activities for the existing channel, primarily from
the use of a cutterhead dredge (68 dBA). These impacts would continue to be short term, lasting
only the duration of the maintenance dredging event.

41222 Recommended Plan

Noise impacts associated with proposed dredging and placement activities are expected to be
short term and would be very similar to noise levels during current maintenance dredging by
cutterhead dredge (68 dBA) for the existing channel. No adverse impacts are anticipated for
sensitive receptors in the project area vicinity.

4.13 WATER AND SEDIMENT QUALITY

4.13.1 Water Quality

4.13.1.1 No-Action Alternative
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Under the No-Action Alternative, periodic maintenance dredging and placement activities for
the existing Galveston Harbor Channel Project may result in elevated levels of suspended solids
(TSS). However these levels are expected to be similar to levels experienced at times in Gal-
veston Bay, which is often naturally turbid due to wind-induced re-suspension of bay sediments.
Consequently, aquatic organisms are adapted to this type of disturbance. Therefore, any such
impacts from continued dredged material placement operations are expected to be minor and
would be temporary, occurring only during the dredging period, which occurs about every four
years for the existing project. These impacts would continue to be short term, lasting only the
duration of the maintenance dredging event.

Elutriate data do not indicate that re-suspension of contaminants (e.g. heavy metals, polycyclic
aromatic hydrocarbons, PCBs, pesticides and other organics) into the water column would re-
sult in water quality problems during maintenance dredging operations of the existing channel.

41312 Recommended Plan

Dredged material from the proposed extension would be placed in Pelican Island, an upland
confined PA. The PA effluent would be decanted over a drop outlet structure, thereby control-
ling the release of suspended solids. Discharge operations may result in elevated levels of TSS;
however these levels are expected to be similar to levels experienced under the No-Action Al-
ternative during routine maintenance dredging of existing Galveston Harbor Channel Project.
Any impacts from dredged material placement operations during project construction are ex-
pected to be minor and temporary, occurring only during the dredging period, which is expected
to be about three months for the proposed project.

As with the No-Action Alternative, any re-suspension of contaminants (e.g. heavy metals, pol-
yeyclic aromatic hydrocarbons, PCBs, pesticides and other organics) into the water column
would not result in water quality problems during dredging operations in this project.

The proposed dredged material placement plan has been evaluated with regard to the require-
ments of Section 404(b)(1) of the Clean Water Act (CWA)(Appendix F). Water quality certi-
fication was requested and was received in a letter from the TCEQ in a letter dated 9 July 2013
(Appendix B).

4.13.2 Sediment Quality
A comparison of sediment quality data with sediment quality screening guidelines together
with toxicity and biocaccumulation assessments indicate that the sediments in the project vi-

cinity have been and continue to remain suitable for discharge. Furthermore, the dredged
material would be discharged into an upland confined PA. Therefore, unacceptable adverse
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impacts on sediment quality are not expected to result from dredged material discharge oper-
ations.

4.14 Hazardous, Toxic, and Radioactive Waste

Based on the findings of the HTRW survey, the probability of encountering contaminated
sites or toxic substances during project construction is considered low. Information compiled
by this assessment indicates additional investigations are not warranted at this time.

4.15  Socioeconomics

4.15.1 No-Action Alternative

Activities associated with the proposed project have the potential to create additional water-
borne commerce and temporary construction jobs, and jobs in related industries. Benefits as-
sociated with job creation could be manifested in increased economic output, and could in-
crease revenues for supplementing the local tax base within the City.

4.15.2 Recommended Plan

Proposed deepening of this Galveston Harbor Channel Extension to 46-feet to be consistent
with the dimensions of the remainder of the channel would allow the POG to more efficiently
serve its tenants and customers by allowing the same number of existing vessels calling on
the port facilities along the extension to be more efficiently (fully) loaded with cargo. How-
ever, since only a few commodities are affected (e.g. barite and cement) no increase in infra-
structure and cargo handling facilities is anticipated.

4.16 Environmental Justice (EJ)

The minority and low-income populations living within the project area vicinity would not
likely experience any adverse changes to the demographic, economic, or community cohesion
characteristics within their neighborhoods, as a result of the proposed project. Increased
spending in the area generated by construction and related activities could temporarily boost
the local economy, resulting in temporary job creation or preservation of jobs in the construc-
tion and service sectors. Any newly created jobs would potentially be distributed among all
groups equally.

Therefore, proposed project activities are not expected to present a disproportionately adverse
effect on EJ populations within the study area vicinity. It is possible that proposed activities
could positively impact EJ populations and other residents by increasing employment oppor-
tunities.
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4.17 Prime and Unique Farmlands

Prime or unique farmlands are not present in the project area; therefore, no impacts would
occur to these resources.

4.18 Recreational Resources

Tourism and recreation, both large contributors to the economy, would not be impacted by the
proposed channel deepening. However, small recreational fishing vessels may be temporarily
impacted due to temporary increases in turbidity levels and the presence of the dredge plat-
form in the channel.

4.19 Roadways And Traffic

4.19.1 No-Action Alternative

Under the No-Action Alternative, roadway and railway infrastructure servicing the existing
POG facilities is not planned, although period maintenance will likely occur. Vehicular traffic
would continue to consist of a mixture of local area and urban residents, commercial and
industrial vehicles associated with the Port industries, and tourists.

4.19.2 Recommended Plan

Temporary increases in vehicular traffic resulting from commuting construction workers
could occur. These effects would be minor in nature. No other infrastructure improvements
related to roadways or traffic are planned as a result of the proposed project.

420  Aircraft Wildlife Strikes

The Pelican Island PA was evaluated to determine if the proposed action could increase wild-
life hazards to aircraft using Galveston Scholes Field International Airport, which is the only
public use airport with a five-mile approach, departure, and circling radius of the project study
area.

Though the Pelican Island PA is a designated upland confined PA, at times during placement
activities during the maintenance dredging cycle may provide shallow open water habitat for
birds and wildlife species that pose a strike hazard to aircraft. Proposed project would involve
the use of Pelican Island PA for the one-time placement of construction material and the con-
tinued placement of maintenance dredged material from the Galveston Harbor Channel Ex-
tension, which would not result in a change in land use of the PA. Therefore, the proposed
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action is not expected to increase wildlife hazards to aircraft using the Galveston Scholes Field
International Airport

5.0 MITIGATION

No impacts are expected to occur to natural resources or cultural resources as a result of the
proposed project. Therefore, no mitigation is needed for the proposed project activities. This
determination is consistent with the recommendations of the January 14, 2011 USFWS PAL
for the Galveston Harbor Channel Extension (Appendix B).

Impacts resulting from implementation of the Recommended Plan (i.e. -46-foot MLLW chan-
nel) would involve negligible impacts to very low quality bay bottom habitat comparable in
type and magnitude to those experienced during routine maintenance that occurs for the existing
channel template. Based on cross sections of the existing channel template, deepening the pro-
ject to -46 feet MLLW would result in a reduced channel bottom width of 1,075 feet that is
consistent with the remainder of the authorized Galveston Harbor Channel, which is currently
at -46 feet MLLW. Most of the new work dredging would occur across the bottom width chan-
nel and toe slope; the maximum increase the top width on each side would be 7 feet. This
increase in top width translates to around 0.8 acre of impact to bay bottom. However, given
variations in conditions of channel and elevations of the top of slope dredging will likely widen
the side slopes between 4 and 7 feet, or between 0.5 and 0.8 acre. In addition, the current dock
owners along the channel routinely dredge their berths, thus the bay bottom adjacent to the
channel is also undergoing routine disturbance from channel maintenance and ship traffic as
well as maintenance activities to keep the adjacent private berths at required depths. Therefore,
any impacts to bay bottom as a result of construction would not be “new”, but would be among
the cyclical recurring impacts that occur during maintenance of the channel and adjacent berths.

Similar impacts from the deepening of the Houston Ship Channel to 46-feet MLLW and wid-
ening to 460 feet, as well as deepening of the Galveston Harbor Channel to 46-feet MLLW (no
widening) were discussed in the 1995 SEIS and 2007 LRR. The NEPA documents for the now
completed projects recognized that the bay bottom substrates (benthic habitat) within the foot-
print of the existing maintained channels that did not support oyster reef was of very low quality
compared to natural bay bottom; as such, impacts to bay bottom within the existing channels
were determined to be negligible and required no mitigation. The Galveston Harbor Channel
Extension involves deepening of only 2,571 feet linear feet of channel to be consistent with the
bottom depth and dimensions of the recently constructed 46-foot MLLW project depth of the
Galveston Harbor Channel. The total area of impact for the Galveston Harbor Channel Exten-
sion is less than percent of the entire HGNC impact footprint, and no oyster reef is present in
this extension.
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6.0 CUMULATIVE IMPACTS

Cumulative impacts are those impacts on the environment that result from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future ac-
tions, regardless of what agency or persons undertake such actions. Cumulative impacts can
result from individually minor but collectively significant actions taking place over a period
of time. Impacts include both direct effects (caused by the action and occurring at the same
time and place as the action), and indirect effects (caused by the action but removed in distance
and later in time, and reasonably foreseeable).

The economy of port city of Galveston, Texas, is deeply rooted in tourism, commercial fish-
ing, and marine commerce. As a result of a long history of continuing urbanization, industri-
alization, and commercialization, both land and water resources in the project vicinity have
been extensively altered. Past and present projects involving alterations of land and water
within the vicinity Galveston Harbor Channel Project include extensive development and on-
going modification of private, commercial and POG docking facilities, rail yards and ship-
yards; development of cruise terminal facilities; construction and expansion of Texas A&M
University at Galveston; and improvements to numerous restaurant and retail businesses along
the waterfront. Past alterations of the bay environment include the original construction and
subsequent deepening of the Galveston Harbor Channel (Bolivar Roads to POG Pier 38) to -
46-feet MLLW as well as the construction, modification and maintenance of the nearby
GIWW and Texas City and Houston Ship Channels.

Reasonably foreseeable future projects in the vicinity of the project include improvements to
infrastructure and the existing navigation channel, as well as expansion of commercial and
industrial facilities along the navigation channel. A few representative projects are listed be-
low.

1) Galveston Harbor Channel Extension

2) POG Dock Improvements (fill in slips at Pier 12 and 14 (Year 2011}
3) Containership Terminal on Pelican Island

4) Pelican Island Storage Terminal Expansion (Year 2011)

5) Texas City Shoal Point Container Facility

6) GIWW maintenance and modifications

As a result of past and present activities, the proposed project template is within previously dis-
turbed areas of the authorized Galveston Harbor Channel project and associated docks. From a
NEPA standpoint, proposed project improvements would occur within an area that has undergone
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extensive channel construction and maintenance dredging in the past as well as urban, industrial
and commercial development. As such, the area is considered a disturbed area with little to no
vegetated shoreline and poor quality benthic and open water habitats compared to other areas
of the open bay.

Dredged material generated from the construction and maintenance of the Galveston Harbor Chan-
nel Extension project would be placed in the Pelican Island PA (see Figure 5), an existing upland
confined placement area, and would not involve impacts to terrestrial and aquatic resources.
Maintenance dredging frequency and volume requirements for the project remain unchanged from
the existing authorized project. Any impacts associated with the proposed Galveston Harbor
Channel Extension would involve only minor, temporary or short-term impacts during the du-
ration of project construction as discussed in Section 4.0 of this EA.

The effects described are similar in nature and magnitude to the effects these resources have
experienced during the recent deepening of 3.8 miles (Sta. 0+000 to 20+000) of the Galveston
Harbor Channel from -41 feet MLLW to -46 feet MLLW, and to the effects they routinely
experience and will continue to experience in association with ongoing routine maintenance
dredging of the authorized Galveston Harbor Channel project and adjacent dock facilities. The
project would temporarily displace fish and wildlife species and marine benthic organisms dur-
ing construction activities. Mobile fish and wildlife species would relocate to nearby suitable
habitat. Much of the benthic substrate in the project footprint is poor quality disturbed habitat
due to the construction and recurring maintenance dredging of the exiting Galveston Harbor
Channel and docking facilities and ship traffic. As such, impacts to the benthic population from
construction of the project are considered negligible.

The water column and water quality would be temporarily affected by turbidity during con-
struction activities, but no more than has occurred during construction of the existing -46-foot
MLLW channel or its periodic maintenance. While emissions from construction activities
would exceed air quality standards, they are expected to conform to the SIP for air quality
compliance (see Appendix D). The Galveston Harbor Channel Extension would have long-
term beneficial impacts on the socioeconomics of tenants and customers in the project area by
increasing cargo loading efficiency of the existing vessels calling on the port facilities along
the extension.

In conclusion, the anticipated adverse impacts of the proposed project to human health and the
environment are minimal and would not significantly contribute to the cumulative effects of
past, present and future projects within the project vicinity. The result of the project would
benefit the POG and its tenants and customers by increasing cargo loading efficiency of the
existing vessels calling on the port facilities along the waterway.
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7.0 COMPLIANCE WITH ENVIRONMENTAL LAWS AND REGULATIONS

This EA has been prepared to satisfy the requirements of all applicable environmental laws
and regulations, and has been prepared in accordance with the Council on Environmental
Quality’s (CEQ) implementing regulations for the National Environmental Policy Act, 41
CFR Parts 1500 — 1508, and USACE Regulation ER 200-2-2, Environmental Quality: Pro-
cedures for Implementing NEPA. Following is a list of applicable environmental laws and
regulations that were considered in the planning of this project and the status of compliance
with each:

7.1  National Environmental Policy Act

This EA has been prepared in accordance with CEQ regulations for implementing NEPA.
The environmental and social consequences of the recommended plan have been analyzed in
accordance with NEPA and disclosed in this document.

7.2 Fish and Wildlife Coordination Act of 1958, as Amended

The Recommended Plan is being coordinated with the USFW'S and the Texas Parks and Wild-
life Department. During the coordination process, the agencies provided information on fish
and wildlife resources and planning input that was considered in the development of the pro-
ject. In accordance with the Fish and Wildlife Coordination Act, the USFWS provided com-
ments and recommendations on the Recommended Plan in a Planning Aid Letter dated Janu-
ary 14, 2011 (Appendix B), which the District considered in formulating plans for avoiding
and minimizing impacts to fish and wildlife.

7.3  National Historic Preservation Act of 1966, as Amended

Compliance with the National Historic Preservation Act of 1966, as amended, requires iden-
tification of all National Register of Historic Places (NRHP)-listed or NRHP-eligible proper-
ties/resources in the project area and development of mitigation measures for those adversely
affected in coordination with the SHPO and the Advisory Council on Historic Preservation.
This Recommended Plan was determined to be of such limited nature that it does not have the
potential to cause effect on historic properties. The SHPO concurred with this determination
by letter dated April 16, 2008 (Appendix B). This project is in compliance with the National
Historic Preservation Act pursuant to 36 CFR 800.3(a).
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7.4 Coastal Barrier Improvement Act of 1990

The Coastal Barrier Resources Act of 1982 established the John H. Chaffee Coastal Barrier
Resources System to minimize the loss of human life, wasteful Federal expenditures, and dam-
age to fish, wildlife, and other natural resources associated with coastal barriers. The Coast
Barrier Improvement Act of 1990 was enacted to reauthorize the Coastal Barrier Resources Act
(CRBA) of 1982. The act defines coastal barriers as “bay barriers, barrier islands, and other
geological features composed of sediment that protect landward aquatic habitats from direct
wind and waves.” As part of the program, the Federal government discourages development
on designated undeveloped coastal barriers by restricting certain Federal financial assistance,
including USACE development projects. The nearest CBRA zones are TX-03A and TX03AP
located on Bolivar Peninsula approximately 3 miles southeast of the southern limit of the HSC,
and TX-04 located on the mainland shoreline of Galveston Bay between the Texas City Dike
and the Galveston Island Causeway. The Recommended Plan is in compliance with the Coastal
Barrier Improvement Act of 1990 as the project would not encourage coastal barrier develop-
ment and would only support previously existing development in areas outside of these desig-
nated resource areas.

7.5  Magnuson-Stevens Fishery Conservation Management Act (MSFCMA)

Congress enacted amendments to the MSFCMA in 1996 that established procedures for iden-
tifying EFH and required interagency coordination to further the conservation of federally-
managed fisheries. Rules published by the NMFS (50 CFR 600.805 through 600.930) specify
that any Federal agency that authorizes, funds or undertakes, or proposes to authorize, fund or
undertake an activity that could adversely affect EFH be subject to the consultation provisions
of the MSFCMA. No significant impacts to living marine resources or EFH would occur as a
result of implementing the Recommended Plan, therefore no mitigation is required.

7.6 Coastal Zone Management Act of 1972 (CZMA)

The CZMA requires that all land-use changes in the project area be conducted in accordance
with approved state coastal zone management programs. Any project that is located in, or that
may affect land and water resources in the Texas coastal zone and that requires a Federal
license or permit, or is a direct activity of a Federal agency, or is federally funded must be
reviewed for consistency with the Texas Coastal Management Program (TCMP). The pro-
posed action is within the coastal boundary defined by the TCMP. The District has determined
that the proposed project would not adversely impact these resource areas and that the pro-
posed activities are consistent with the goals and policies of the TCMP to the maximum extent
practicable. The District’s consistency review is included in Appendix G.
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7.7  Endangered Species Act of 1973, as Amended

The District coordinated this project with the USFWS and the NMFS under Section 7 of the
ESA, regarding federally-listed threatened and endangered species or their habitat, of potential
occurrence in the project area. In the PAL dated January 14, 2011 (see Appendix B), the
USFWS recommended that presence/absence surveys be conducted in suitable areas adjacent
to Pelican Island and any necessary consultation procedures initiated with the USFW S pursu-
ant to Section 7 of the ESA to ensure that Piping plover are not inadvertently disturbed or
harassed.

The shorelines along the ship channel in the vicinity of the proposed deepening of the Galves-
ton Harbor Channel Extension project are predominantly bulk-headed and used by dock fa-
cilities short stretches of shorelines having shell hash substrates occur to a lesser extent in
the project area in areas such as that found at TAMUG Clipper dock area. These areas are
continuously disturbed by ongoing maintenance dredging activities, commercial shipping and
recreational vessel traffic and other human activities making these areas unsuitable for piping
plover. Any disturbance to the channel shorelines caused by the proposed deepening of the
Galveston Harbor Channel Extension project would be of the same type and magnitude as
experienced with the periodic maintenance dredging and placement into the Pelican Island PA
associated with the authorized Federal project. Therefore, the USACE has determined that
proposed project will have no effect on piping plover and presence/absence surveys will not
be necessary.

Available information, investigations, and informal consultation with USFWS and NMFS have
determined that the proposed project would not result in adverse impacts to any federally listed
threatened or endangered species and no critical habitat is present in the project area. A Bio-
logical Assessment (BA) was prepared describing potential impacts on these listed species (at-
tached as Appendix C). The BA was coordinated with the USFWS and the NMFS for concur-
rence with the USACE finding that proposed project activities will have no effect on any fed-
erally-listed threatened or endangered species, or critical habitat.

7.8 Clean Air Act of 1972, as Amended

As required by the CAA, the EPA has promulgated the General Conformity Rule, which re-
quires that Federal agencies consult with State and local air quality regions to inform them of
expected impacts of a Federal action and associated effects on their SIP emissions budget. The
project is located in Galveston County, Texas, which is a severe non-attainment area for the 8-
hour ozone standard. An analysis was conducted to determine if a formal air conformity analy-
sis would be required. The results indicated that short-term construction emissions of both
ozone precursors, NOx and VOC, would amount to 106.4 and 1.62 tons per year, respectively.
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This indicates that NOx emissions exceed the threshold level of 25 tons per year. As such, a
Draft General Conformity Determination for NOx emissions has been prepared pursuant to
General Conformity Rule (41 CFR 51.855) to demonstrate that the proposed Galveston Harbor
Channel Extension Project would comply with the requirements of the General Conformity
Rule and would be in conformity with the SIP (Appendix D). A Final General Conformity
Determination will be completed during PED when project timing and design are known.

7.9 Clean Water Act of 1977, as Amended (CWA)

The District evaluated the proposed action pursuant to Section 404(b)(1) of the CWA and this
analysis is included in Appendix F. A Joint Public Notice was issued with the TCEQ (Appen-
dix B). The TCEQ is the state agency for issuing state water quality certifications pursuant to
Section 401 of the CWA. A copy of the state water quality certification is included in Appendix
B.

7.10  Executive Order 11990 — Protection of Wetlands

The proposed action has been analyzed for compliance with EO 11990. The project area does
not contain wetlands, nor would wetlands outside the project area be affected by the project.
Therefore, the proposed project is in compliance with this EO.

7.11  Executive Order 12898 — Environmental Justice

This Order directs Federal agencies to achieve EJ to the greatest extent practicable and per-
mitted by law, and consistent with the principles set forth in the report on the National Perfor-
mance Review. Agencies are required to identify and address, as appropriate, disproportion-
ately high and adverse human health or environmental effects of its programs, policies, and
activities on minority populations and low-income populations. The proposed project would
not have a disproportionate adverse impact on minority or low-income population groups
within the project area.

7.12  CEQ Memorandum Dated August 11, 1980 — Prime or Unique Farmlands

Prime or Unique farmliands are not present in this project area.

7.13  Executive Order 11988 Floodplain Management

EO 11988 directs Federal agencies to evaluate the potential effects of proposed actions on

floodplains. Such actions should not be undertaken that directly or indirectly induce growth in
the floodplain unless there is no practical alternative. The recommended plan would not induce
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increased flooding in developed areas and would not contribute to increased future flood dam-
ages, and would not induce further development.

7.14  Migratory Bird Treaty Act (MBTA)

This EO directs Federal agencies to increase their efforts under the MBTA, Bald and Golden
Eagle Protection Acts, the Fish and Wildlife Coordination Act, the ESA of 1973, NEPA of 1969
and other pertinent statutes as they pertain to migratory birds to avoid measurably negative take
of migratory bird populations. Channel deepening and placement activities would not impact
migratory bird populations.

7.15  Memorandum of Agreement Between the Federal Aviation Administration - Aircraft
Wildlife Strikes

A MOA was executed among the FAA, the U.S. Air Force, the U.S. Army, EPA, USFWS, and
the USDA, with the intention to minimize wildlife risks to aviation and human safety, while
protecting the Nation’s valuable environmental resources. Pursuant to this MOA, Agencies
should not construct projects within a specified distance of airports that may become an attract-
ant to wildlife deemed hazardous to aircraft. Scholes International Airport on Galveston Island
is located within a 5-mile radius of the proposed project area. However, channel deepening and
placement activities would not become an attractant to wildlife or migratory bird populations
that would impact aircraft.

7.16 Invasive Species, Executive Order 13112

EO 13112 directs Federal Agencies to, within Administration budgetary limits, prevent the in-
troduction of invasive species; detect and respond rapidly to and control populations of such
species in a cost-effective manner; monitor invasive species populations accurately and relia-
bly; provide for restoration of native species and habitat condition in ecosystems that have been
invaded; conduct research on invasive species and develop technologies to prevent introduction
and provide for environmentally sound control of invasive species; and promote public educa-
tion on invasive species and the means to address them. Because of the frequency of dredged
material placement on Pelican Island PA and the containment and treatment of ship’s ballast
water, the threat of proliferating the introduction or establishment of invasive species in land or
water areas of the project vicinity is minimal.
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8.0 CONCLUSIONS

The proposed project would not result in significant impacts to the human environment; there-
fore, preparation of an EIS is not required. The following specific conclusions summarize the
findings of the EA, as detailed in the environmental analyses in Section 4.0:

» Aquatic habitat would be temporarily affected during the construction activities; these im-
pacts represent minor impacts to the environment.

« No terrestrial habitats would be affected by the recommended modifications to the channel,
though terrestrial areas within the confined upland PA would be affected.

» Fish and invertebrates may be affected locally in the project area during construction ac-
tivities, but the impacts would be minor and temporary.

+ The project would have no effect on threatened or endangered species.

« Historic properties or recorded archeological sites would not be affected by the proposed
action.

« Emissions from construction activities exceed air quality standards but are expected to
conform to the SIP for air quality compliance.

« Implementation of the proposed action would not result in any permanent noise impacts,
noise levels produced during construction would be similar to those experienced during
regular channel maintenance.

» There would be no long-term impacts to water quality from the proposed activities.

« There would be no hazardous and/or toxic waste impacts from the proposed action.

* There would be minor, temporary impacts to recreational resources during the construction
period, but no long-term impacts.

» No significant or adverse impacts to environmental resources are expected to occur as a
result of implementation of the proposed project. No adverse cumulative impacts to envi-
ronmental resources are expected as a result of project implementation.

» The USACE finds that the proposed action is in compliance with the TCMP.

9.0 PUBLIC INVOLVEMENT, REVIEW, AND COORDINATION

A Notice of Availability (NOA) for the Environmental Assessment, Galveston Harbor Chan-
nel Extension, Post-Authorization Change Report was released on 10 May, 2013. This public
notice was made available to solicit public views and concerns regarding the tentatively rec-
ommended channel improvements and the Draft General Conformity Determination (DGCD).
Documents were made available for review and comment for a period of 30 days from 10
May to 10 June, 2013. The PACR was never finalized due to the Houston-Galveston
Navigation Channel 902 limit exceedance. However, in February 2016 a new Federal Cost
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Share Agreement (FCSA) was signed and the study was resumed under Section 216 of the
Flood Control Act (FCA) of 1970. Comments on the DEA were used to evaluate the impacts
of alterna-tives and to identify a plan that is socially and environmentally acceptable.

The Environmental Assessment (EA) was coordinated with the U.S. Fish and Wildlife
Service, National Marine Fisheries Service, and other Federal, state, and local agencies. A list
of agencies with whom activities were coordinated is provided in the NOA in Appendix
E. Comments were received only from EPA, NMFS, and TPWD. Agency correspondence
and USACE response to comments is found in Appendix B. The Galveston Harbor Channel
Extension Project is very limited in scope, non-controversial, and affects only a previously
deepened and regularly maintained channel. No further public review is planned.
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RECORD OF DECISION

HOUSTON-GALVESTON NAVIGATION CHANNELS, TEXAS

This Record of Decision i the Supplemental Environmental Tmpect Staternent (8EI8),
presents the basis for my decision W recommend deepening the chenoel entrance from its prosent
depth of 42 feet to 47 feet, deepening and widening the Houston Ship Channel from 40 feet deep
by 400 fest wide to 45 feet deep by 530 feet wide for most of it length, and deepening the
Galveston Channel from 40 feet to 45 feet. The project includes an Environmental Restoration
Plan that incorporates environmental navigation design measures and the beneficial wse of
dredged material to initially construct 690 acres of marsh habitat fwetlands) and & 12-acre
colonial waterbird nesting islend using new work dredged material, incrementally develop an
additional 3,560 acres of marsh over a 30-year period using maintenance dredged materisl, and
construct other island restoration features using the initial and future maintenance dredged
material, The project is economneally and environmentally justified, sad in the public interest.

A wide arvay of structura] and nonstructural alternatives was evaluated in the
Environmental Impact Statement for the Galveston Bay Area Navigation Study that was
completed in July 1988, The alternatives are described and discussed on pages 50 through 83 in
the {alveston Bay Area Nevigation Study Final Feasibility Report and Environments! Impact
Statermment, Volume 1, Main Report, and are hereby incorposated by reference. Although the
Galveston Bay Area Navigation Study developed a well defined plan that sufficiently addressed
Mational Economic Developrent benefits, the adequacy and the assessment of project impacts
were guestioned by state and Federal resources agencies, Due to the environmental concerns, a
Limited Reevaluation Report and the SEIS were prepared to resvaluate the project and assess the
environmental aspects with a focus on optimizing envirommental channel design festures and
beneficial uses of dredged material fo form the Environmental Restoration Plan, Altematives
considered in the SBIS inchuded no action, upland disposal, ocean disposal, open bay disposal,
and navigation improvements (enlargement of chansels). The recommended plan, navigation
improvements incorporating the Environmental Restoration Plan, is the environmentally
preferable plan,

The findings of the SEIS are based on numerous environmental and engineering studies
recorunended by an Isteragency Coordination Team. The Iteragency Coordination Team wis
composed of the 1LS. Anmy Corps of Engineers, the project sponsors, and several state and
Federal environmental agencies. As 4 result of this unparalleled coosdination and cooperation,
the recomumended plan i5 considerad the environmentally preferable plan. The only mitigation
necessary for this enormous dredging project is the construction of 118 acres of antificial oyster
reelto replace direct Josses of natwral reef. Adter completion of project construction, the Port of
Houston Authority, one of the project sponsors, has agreed to monitor and maintain all beneficial
use siles at no expense fo the Federal government.



Technical and economie eriteria specified in the Water Resources Council's Principles
and Cruddelines wene used to formulate alternative channel designs, All applicable laws,
executive orders, and regulations were considered in evaluating design altematives. All
practicable means to avold or minimize environmental damage by the selected slternative have
been adopted.

1 have reviewed and evaluated all documents concerning the Galveston Distriet
Engineer’s recommendation, including the views of other interested agencies and the general
pulbdic, and have considered prevailing administrative policies, and the resolutions by the
Committee on Public Works of the United States House of Representatives, dated October 19,
1967, and December 9, 1975, Based upon these factors, § find that the plan recommended in the
Fingl Limited Revaluation Report and SEIS, and authorized by Congress in Public Law 104303,
Section 101 {330, is suitable for taplementation for nevigation improvements and
environmental restoration. 1 further conclude that the Houston-Galweston Navigation Chennels
project should be implemented as soon as practicable.

Based on the conditions set forth in the Galveston Distriet Engineer’s finding and the
added conditions set forth herein, | conclude that the public interest is best served by the
decisions as set forth hersin,

#] . L. FUHRMAN
Major General, USA
Divector of Civil Works

A-3
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1228
GALVESTON, TEXAS 775531220

May 7, 2013

REPLY TO
ATTENTION OF

Environmental Section

M. Rusty Swafford

National Marine Fisheries Service
Environmental Assessment Branch
4700 Avenue U

Galveston, TX 77550

Dear Mr. Swafford:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from
Station 20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40
feet mean low tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the
Galveston Harbor Channel Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vesséls transporting commodities to dock facilities located along this terminal section
of the Galveston Hatbor Channel, The proposed work is explained in the attached Notice of
Availability and described in detail in Section 1.4 of the enclosed Draft Environmental
Assessment (EA).

Sections 3.9 and 4.9 of the Draft EA include discussions of marine fisheries and Essential
Fish Habit (EFH) in the project area, as well as the proposed project’s potential impacts on these
resources. The District has determined that the proposed project would have minimal and
temporary impacts on fisheries and EFH. Pursuant to regulations published by the National
Marine Fisheries Service (50 CFR 600.805 through 600.930) under the Magnuson-Stevens
Fishery Conservation and Management Act, we request initiation of EFH consultation and that
the Setvice review the enclosed informatign and provide written comments and concurrence with
this defermination.

If you or your staff have any questions regarding this project, please contact Andrea
Catanzaro at (409) 766-6346, or by email at andrea.catanzaro@usace.army.mil,

Sincerely,

Carolyn Murphy
Chief, Environmental Section

Encls
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT GORPS OF ENGINEERS
0X 1229
REPLYTO GALVESTON TEXAS 775531229
ATTENTION OF

December 18, 2009
Envirommental Section

Mr. David M. Bernhart

Assistant RA for Protected Resources
Southeast Regional Office

National Marine Fisheries Service
263 13th Avenue South

St. Petersburg, FL. 33701

Dear Mr. Berohart:

This letter is in regard 1o a proposed 2,571 foot extension of the Galveston Harbor
Channel. The Galveston Harbor Channel branches off the Galveston Bay Entrance Channel at
the Bolivar Roads junction, and proceeds westerly between Galveston Island and Pelican Island,
in Galveston County Texas (see enclosed figures).

The proposed project would improve navigation efficiency by deepening a portion of the
existing 40-ft deep x 1,075-ft wide channel 1o 45 feet depth, starting near the Port of Galveston’s
Pier-38, and proceeding westward towards the Pelican Istand Bridge (from Station 20+000 to
Station 22-+571), extending the existing channel an additional 2,571 feet. No widening is
proposed and the existing bottom width of 1,075 feet would be retained, for both the existing and
extended channel. Channel dredging would generate 609,500 cubic yards of new work dredged
material which would be placed in the existing Pelican Island Placement Area (Cell “B”).

To ensure compliance with the requirements of Section 7(a)(2) of the Endangered Species
Act, a list is requested of any species which ave listed or proposed to be listed, as well as any
critical habitat that may be present in the area of the proposed action.

I you or your staff has any questions regarding this activity, please contact George
Dabney at (409) 766-6345.

Sincerely,
Enclosures Chut Envir ommnm Section

fdentical letter sent to:
M. Steve Parris
Field Supervisor
U.S. Fish and Wildlife Service
17629 El Camino Real, Suite 211
Houston, Texas 77058-3051
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1228

REPLY T0 GALVESTON, TEXAS 77563-1229
ATTENTION OF

December 18, 2009
Environmental Section

Mr. Steve Parris

Field Supervisor

U.8, Fish and Wildlife Service
17629 El Camine Real, Suite 211
Houston, Texas 77058-3051

Dear Mr. Parris:

This letter is in regard to a proposed 2,571 foot extension of the Galveston Harbor
Channel. The Galveston Harbor Channel branches off the Galveston Bay Entrance Channel at
the Bolivar Roads junction, and proceeds westerly between Galveston Island and Pelican lsland,
in Galveston County Texas (see enclosed figures).

The proposed project would improve navigation efficiency by deepening a portion of the
existing 40-ft deep x 1,075-ft wide channel to 45 feet depth, starting near the Port of Galveston’s
Pier-38, and proceeding westward towards the Pelican Istand Bridge (from Station 20+000 10
Station 22+571), extending the existing channel an additional 2,571 feet. No widening is
proposed and the existing bottom width of 1,075 feet would be retained, for both the existing and
extended channel. Channel dredging would generate 609,500 cubic yards of new work dredged
material which would be placed in the existing Pelican Island Placement Area (Cell "B”).

To ensure compliance with the requirements of Section 7(a)(2) of the Endangered Species
Act, a list is requested of any species which are listed or proposed to be listed, as well as any
critical habitat that may be present in the area of the proposed action.

If you or your staff has any questions regarding this activity, please contact George
Dabney at (409) 766-6345.

Sincerely,

ol Py

Carolyn Murphy
Enclosures Chief, Environmental Section

Identical letter sent to;
Mr, David M. Bernhart
Assistant RA for Protected Resources
Southeast Regional Office
National Marine Fisheries Service
263 13th Avenue South
St. Petersburg, FL 33701
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
Division of Ecological Services
17629 El Camino Real #211
Houston, Texas 77058-3051

January 2010

Thank you for your request for threatened and endangered species information in the Clear Lake
Eeological Services Field Office’s area of responsibility. According to Section 7(a)(2) of the
Endangered Species Act and the implementing regulations, it is the responsibility of each Federal
agency to ensure that any action they authorize, fund, or carry out is not likely to jeopardize the
continued existence of any federally listed species.

Please note that while a Federal agency may designate a non-Federal representative to conduct
informal consultation or prepare a biological assessment, the Federal agency must notify the U.S.
Fish and Wildlife Service (Service) in writing of such designation. The Federal agency shall also
independently review and evaluate the scope and contents of a biological assessment prepared by
their designated non-Federal representative before that document is submitted to the Service.

A county by county listing of federally listed threatened and endangered species that occur
within this office’s work area can be found at

hitp://wvrw. fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm. You should use the
county by county listing and other current species information to determine whether suitable
habitat for a listed species is present at your project site. If suitable habitat is present, a qualified
individual should conduct surveys to determine whether a listed species is present.

After completing a habitat evaluation and/or any necessary surveys, you should evaluate the
project for potential effects to listed species and make one of the following determinations:

« No effect — the proposed action will not affect federally listed species or critical habitat
(i.e., suitable habitat for the species occurring in the project county is not present in or
adjacent to the action area). No coordination or contact with the Service is necessary.
However, if the project changes or additional information on the distribution of listed or
proposed species becomes available, the project should be reanalyzed for effects not
previously considered.

o Is not likely to adversely affect — the project may affect listed species and/or critical
habitat; however, the effects are expected to be discountable, insignificant, or completely
beneficial. Certain avoidance and minimization measures may need to be implemented
in order to reach this level of effects. The Federal agency or the designated non-Federal
representative should seek written concurrence from the Service that adverse effects have
been eliminated. Be sire to include all of the information and documentation used to
reach your decision with your request for concurrence. The Service must have this
documentation before issuing a concurrence.

TAKE PRIDEY )
WAMERICA
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e Threatened and Endangered Species Information
January 2010
Page 2

» Islikely to adversely affect — adverse effects to listed species may occur as a direct or
indirect resuit of the proposed action or its interrelated or interdependent actions, and the
effect is not discountable, insignificant, or beneficial. If the overall effect of the proposed
action is beneficial to the listed species but also is likely to cause some adverse effects to
individuals of that species, then the proposed action “is likely to adversely affect” the
listed species. An “is likely to adversely affect” determination requires the Federal action
agency to initiate formal Section 7 consultation with this office.

Regardless of your determination, the Service recommends that you maintain a complete tecord
of the evaluation, including steps leading to the determination of affect, the qualified personnel
conducting the evaluation, habitat conditions, site photographs, and any other related articles.

The Service's Consultation Handbook is available online to assist you with further information
on definitions, process, and fulfilling Endangered Species Act requitements for your projects at

hitp://endangered.fws. gov/consultations/s7Thndbk/s7hndbk htm.

If we can further assist you in understanding a federal agency’s obligations under the
Endangered Species Act, please contact Moni Belton, David Hoth, Charrish Stevens, Arturo
Vale or Catherine Yeargan at 281/286-8282.

Sincerely,

Sgplor R foonse

Stephen D. Parris
Field Supervisor, Clear Lake Field Office
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229
GALVESTON, TEXAS 77553-1229

May 7, 2013

REPLY TO
ATTENTION OF

Environmental Section

Ms. Edith Erfling

Field Supervisor

U.S. Fish and Wildlife Service
17629 El Camino Real, Suite 211
Houston, Texas 77058

Dear Ms. Erfling:

The Galveston District is developing plans to deepen the Galveston Harbor
Channel from Station 20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island
Bridge) from 40 feet mean low tide (MLT) to 45 feet deep (MLT). The proposed project,
referred to as the Galveston Harbor Channel Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
_ deep-draft vessels transporting commodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is explained in the enclosed Notice of
Availability and described in detail in Section 1.4 of the enclosed Draft Environmental
Assessment (EA).

The District is requesting that the U. S. Fish and Wildlife Department review the
enclosed Draft EA and provide any comments your agency may have regarding this proposed
project pursuant to the Fish and Wildlife Coordination Act. We are also requesting your
concurrence with the enclosed Biological Assessment (BA), which is included as Appendix D of
the EA. The BA addresses the project’s potential to affect federally-listed threatened and
endangered species and species of concern. The overall conclusion of the BA is that the project
will have no effect on federally-listed threftened or endangered species, nor will it impact critical
habitat.

We appreciate your continued cooperation in coordinating the proposed project. If you or your
staff has any questions regarding this project, please contact Andrea Catanzaro at
(409) 766-6346, or by email at andrea.catanzaro@usace.army.mil.

Sincerely,
@{Aﬁ yﬂg S ///‘fmxf[;«
Carolyn Murphy

Chief, Environmental Section

Encls
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
Division of Ecological Services
17629 El Camino Real #211
Houston, Texas 77058-3051
281/286-8282  FAX: 281/488-5882

U.E,
FISH & WILDLIFE
SERVICE

January 14, 2011

U.S. Army Corps of Engineers
P.O. Box 1229
Galveston, Texas 77553-1229

Colonel Christopher Sallese C&
4{(&

Dear Colonel Sallese:

This planning aid letter serves to provide the U.S, Fish and Wildlife Service’s (Service)
comments and recommendations regarding the U.S. Army Corps of Engineers, Galveston
District (Corps) Houston-Galveston Navigation Channels (HGNC), Texas, Galveston Channel
(Channel) Extension Project. The proposed Channel project will extend the length of the
existing 40-foot deep by 1075 foot wide channel by an additional 2,571 feet, beginning at
approximately Pier 38 (Station 20+000) and proceeding westward toward the Pelican Island
Bridge (Station 22-+571). This extension requires the Channel to be deepened to a depth of 45
feet resulting in the placement of an estimated 609,500 cubic yards of dredged material and
future dredge maintenance material (160,000 cubic yards/year) in the existing Pelican Island
Placement Area (PA).

Through this planning aid letter, the Service identifies and describes existing fish and wildlife
resources within the proposed project area; evaluates and compares proposed alternatives;
identifies potentially significant impacts; identifies modifications or alternatives which address
fish and wildlife related problems, opportunities, or planning objectives; and recommends
measures for resource protection early in the project planning process. Our comments are
provided in accordance with the Fish and Wildlife Coordination Act (16 U.S.C. 661-667(¢)),
with the provisions of the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.), and the
Migratory Bird Treaty Act (16 U.S.C. 703 et seq.), and are intended to assist in the preparation of
any further project assessments. This information does not represent a final report of the
Secretary of the Interior within the meaning of Section 2(b) of the Fish and Wildlife
Coordination Act.

Project Background

Galveston Bay, the largest inland bay on the Texas coast, is a relatively shallow estuary that
connects with the Gulf of Mexico. Several deep-water channels traverse Galveston Bay to
provide access to the deepwater ports of Houston, Texas City, Bayport, and Galveston (Figure
1). The 1987 Galveston Bay Area Navigation Study is a feasibility study for improving the
Houston and Galveston ship channels, which recommended that Galveston Harbor and Channel
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Colonel Christopher Sallese 2
be deepened to 50 feet and widened to 450 feet to provide access for larger ships in the Gulf of
Mexico. The project, reviewed by the Assistant Secretary of the Army, resulted in a limited
reevaluation report (LRR). The LRR was completed in November 1995 and recommended the
Channel be deepened to 45 feet and widened to between 650 and 1,112 feet. However, the City
of Galveston (the non-federal sponsor} lacked the funds to complete the project and subsequently
transferred project responsibilities to the Port of Galveston (POG) in 2006,

oy W i
Gaiveston Channel'Extension

oonle:

{mzgesy Dates £ - Was 1330 N8 eloy O £y a1 47 23 m

Figure 1 Overview of the Houston and Galveston Ship Channel Locations

Due to the recent availability of funds, the POG requested that the Corps deepen and maintain
the Channel at a depth of 45 feet. Dredging continues today with the majority of the Channel
depth at 45 feet except for the portion outlined in this planning aid letter. The entire Channel
includes the off-shores reach and the area between Bolivar Peninsula and Pelican Island through
QGalveston Harbor to the Gulf Intracoastal Waterway (Figures 2 and 3).

In 1825, the Congress of Mexico established the Port of Galveston, whlch later served as the
capital for the Repubhc of Texas. By the end of the 19" century, Galveston was one of the
largest cotton ports in the nation rivaling New Orleans; however, the City was devastated by a
hurricane in 1900, Unfortunately, Galveston never fully returned fo its previous levels of
national importance or prosperity despite attempts to draw new investment after the hurricane.
Development was also hindered by the construction of the Houston Ship Channel, which brought
the Port of Houston into direct competition with the natural harbor of the Port of Galveston for
sea tratfic.
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Today, the POG facilities include more than 850 acres and supports commercial and recreational
ships. The POG facilities handle various types of cargo including container, dry and liquid bulk,
break-bulk, refrigerated, project cargos, and cruise passengers. The bay portion of the Channel is
approximately 4.27 miles long and is maintenance dredged every 4 years. The entire Channel
has a shoaling rate of 1,425,500 cubic yards per year; however, the 2,571 -foot extension will
contribute 160,000 cubic yards of maintenance material annually, The PA is located north of the
Channel, is approximately 1,100 acres in size and is divided into three cells.

Alternatives Under Consideration
No Action Alternative

This Alternative presumes there would not be an extension or deepening of the Channel. Under
this alternative, the Channel would retain the 40-foot depth, the 1,150 foot width and could limit
the efficient movement of commodities by vessels traveling the waterway.

Preferred Alternative

Under this alternative, the Corps proposes to extend the Channel from approximately Pier 38
2,571 feet westward towards the Pelican Island Bridge (Station 20+000 to 22+571).
Additionally, the proposed depth of the channel extension is 45 feet. No widening is proposed at
this time and the channel top-of-cut will remain within the waterway. The Corps prefers to place
the estimated 609,000 cubic yards of new work dredge material and future dredge maintenance
material (estimated 160,000 cubic yards yearly) in upland confinement at the existing PA. The
new work dredge material is expected to consist of firm clay of low plasticity. Existing levees at
the PA will be mechanically raised to allow sufficient capacity to contain both new work and
maintenance dredge malerials. The Preferred Alternative best meets the goals and objectives of
the POG and the 1995 LRR.

The Corps does not expect an increase in sedimentation as a result of this project and no changes
are proposed to the existing maintenance dredging cycle to accommodate the Preferred
Alternative.

Project Impacts on Fish and Wildlife Resources

Galveston Bay has some of the most productive marsh habitat along the Gulf Coast, providing
habitat for many important commercial and recreational fish species. In addition, marsh sites
provide nesting areas for over 20 different colonial waterbird species. Historically, marshes
were abundant along southern reaches of Galveston Bay; however, increases in ship wakes,
subsidence, and increased salinity have affected marsh habitat over the last 40 years at Pelican
Istand. Pelican Island has supported fringe marsh habitat, however development, erosion,
intense weather events, and sea level rise have contributed to the diminishing marsh habitat
available for fish and wildlife. However, fish and wildlife utilize these remaining marshes for
foraging, nesting, and breeding and some species are year round residents.
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The Supplemental Fish and Wildlife Coordination Act Report — Houston-Galveston Ship
Channels (Service 1995), the Supplemental Fish and Wildlife Coordination Act Report —
Houston Galveston Ship Channels Barge Lane Widening (Service 2002) and the Houston-
Galveston Navigation Channels Texas Galveston Channel Project (Corps 2007) detail the
important natural resource communities (oysters, marshes, bay bottom, colonial waterbirds and
other wildlife) of Galveston Bay and estimate the negative and positive environmental impacts of
HGNC deepening and widening projects.

Habitat Types

The Service used Geographic Information System (GIS) technology and aerial photos to identify
habitat cover-types in and around the project area. The following habitats types were identified:

Open Bay - This cover type consists of open water with a muddy substrate and
submerged aquatic vegetation. Open bay habitat supports a variety of aquatic species such as
brown shrimp (Farfantepenaeus aztecus), white shrimp (Lifopenaeus setiferus), spotted sea trout
(Cynoscion nebulosus), ved drum (Sciaenops ocellatus), and menhaden (Brevoortia patronus).
In addition to aquatic species, the open bay provides foraging opportunities for colonial
waterbirds such as the brown pelican (Pelecanus occidentalis), great egret (drdea alba), and
great blue heron (drdea Herodias). Tmpacts of dredge activities can be referenced in Service
documents mentioned above,

Oyster Reef - Living oyster reefs are made up of fish, plants, invertebrates and can be a
good indicator of the overall health of a system. Oyster reefs are very productive estuarine
habitat and are used by different species of fish and decapod crustaceans compared to salt marsh
(Zimmerman et. al 1989). Oysters provide a basic ecological function of filtering the bay water
in which they live and filter rates range from 5 to 30 quarts of water per hour of feeding time
(Hoffstetter 1990). Review of historic documentation reveals the presence of oyster reefs
adjacent to the Galveston Channel. In addition, recent communications with Texas Parks and
Wildlife biologists (2010) indicate that historic consolidate reefs and scattered shell substrates
are located outside of the project area (Figure 4). No oyster reef impacts are anticipated with this
project.

Fisheries

Sport fish potentially occurring within the open bays of the project area include red drum,
spotted seatrout, black drum (Pogonias cromis), southern flounder (Paralichthys lethostigma),
star drum (Stellifer lanceolatus) and spot (Leiostomus xanthurus). Other common fishes include
gafftopsial catfish (Bagre marinus), striped mullet (Mugi! cephalus), sheepshead {(drchosargus
probatocephalus), Atlantic croaker (Micropogonia undulates), hardhead catfish (4rius felis) and
bay anchovy (dnchoa mitchilli). Shellfish include blue crab (Callinectes sapidus), American
oyster (Crassostrea virginica) and several shrimp species. Dredging activities cause suspension
of sediments and increased turbidity in the water column, and can cause temporary impacts to
fish that inhabit the area. Changes in feeding, avoidance, territoriality, and homing behaviors
can all be affected by increased suspended sediments and turbid waters. Wilber and Clarke
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‘ Figurc 4 Galveston Channel Extension and historic oyster reefs in Galveston Bay

(2001) noted that changes in fish cough reflex, erratic swimming, and pronounced gill flaring
can oceur due to suspended sediments. These impacts are usually temporary, as fish have the
capability to leave the area and return when impacts have subsided.

Essential Fish Habitat

Fish require healthy surroundings to survive and reproduce. Impacts from certain fishing
practices as well as coastal and marine development threaten to alter, damage, or destroy fish
habitats. Through the Magnuson-Stevens Fishery Conservation and Management Act, as
amended through 1996, the National Ocean and Atmospheric Administration (NOAA), the
regional fishery management council, and other federal agencies work together to minimize
these threats and identify essential habitat for every life stage of each federally managed species.
Essential fish habitat (EFH) includes all types of aquatic habitat—wetlands, coral reefs,
seagrasses, rivers—where fish spawn, breed, feed, or grow to maturity. Productive commercial
and recreational fisheries are inextricably linked to healthy marine habitats; protecting and
restoring them will help support fishing communities now and for generations to come.

The muddy substrate and aquatic vegetation found in and along the Channel and shoreline of
Pelican Island provide EFH for all life stages of shrimp, stoney crab, and red drum. The Channel
bay bottom surface, while subject to recurrent dredging activities, provides the necessary habitats
for these commercial and recreational important species. Physical disturbance to existing natural
bay bottoms trom the dredging process was previously addressed in detail during the original
HGNC studies. The Galveston NOAA office has extensively studied the causes of salt-water
intrusion, marsh erosion, the effects of marsh creation using dredge material on fisheries
production, and overall productivity of wetlands in Galveston Bay.
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Threatened and Endangered Species

Our records indicate that the following delisted (DL), endangered (E), threatened (T) are species
known to occur in Galveston County:

Brown pelican (Pelecanus occidentalis) — DL
Green sea turtle (Chelonia mydas) - E and T
Hawksbill sea turtle (Eretmochelys imbricata) - E
Kemp's Ridley sea turtle (Lepidochelys kempii) - E
Leatherback sea turtle (Dermochelys coriacea) - E
Loggerhead sea turtle (Caretta carettay—T

Piping Plover (Charadrius melodus) - Eand T

Brown Pelican

The brown pelican, listed in 1970, recovered and was removed from the federal endangered
species list in November 2009. The brown pelican is a year round resident of the Gulf of
Mexico, feeds in Galveston Bay, adjacent ship channels and bayous and is expected to oceur in
the project area. Although removed from the protection of the Endangered Species Act, the
brown pelican remains protected under the Migratory Bird Treaty Act and populations are
monitored by federal and state agencies to ensure recovery status.

Sea Turtles

Five species of sea turtles are found in U.S. waters and nest on U.S. beaches: leatherback,
hawksbill, loggerhead, green, and Kemp’s ridley. The leatherback, hawksbill and green sea
turtles rarely nest in the southeastern U.S., however offshore waters are important feeding,
resting, and migratory corridors. All are known to nest in Texas, however the Kemps’s ridley
and loggerhead turtles are more common along the Texas coast. The Texas sea turtle nesting
season begins March 15 and ends October 1 each year and there is no designation of critical
habitat for sea turtles in Texas. Sea turtles are not expected to be nesting within the project area;
however, turtles may be encountered in the Channel during deepening and routine maintenance
dredging,

Piping Plover

The piping plover was federally listed as endangered in the Great Lakes watershed and as
threatened elsewhere in its range on January 10, 1986 (50 FR 50726). The piping plover isa
regular winter resident along the upper Texas coast (Haig and Oring 1983, Haig and Plissner
1993). They arrive in July, with some late-nesting birds arriving in September. A few
individuals can be found throughout the year but sightings are rare in late May, June, and early
July. The wintering grounds along the Texas coast support populations from the Great Lakes,
Northern Great Plains, Atlantic Coast and Canada, and play a crucial role in supporting the
survival of this species. While the Galveston Ship Channel itself does not provide the habitat
necessary to support wintering piping plovers, plovers may use the exposed sandy beaches and
mud flat areas along the shoreline of the adjacent Pelican Island.
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Critical habitat on the wintering grounds was designated July 10, 2001 (66 FR 36038). That
designation included 137 areas along the coasts of North Carolina, South Carolina, Georgia,
Florida, Alabama, Mississippi, Louisiana, and Texas to provide sufficient wintering habitat to
support the piping plover at the population level and geographic distribution necessary for
recovery of that species. A total of approximately 165,211 acres (66,881 hectares) and/or
1,798.3 miles (2,891.7 kilometers) were designated. There were 37 critical habitat units
[approximately 62,454 acres (25,285 hectares), 797.3 miles (1,283.8 kilometers)] designated in
Texas. These areas were believed to contain the essential physical and biological elements for
the conservation of wintering piping plovers, and the physical features necessary for maintaining
the natural processes that provide appropriate foraging, roosting, and sheltering habitat
components. However, there is no designated critical habitat within the project area.

Cumulative Impacts

A cumulative impact analysis was completed and presented in the HGNC Final Environmental
Impact Statement (FEIS). Impacts related to this project remain unchanged from those reported
in the FEIS.

Summary and Recommendations

The Corps and the POG propose 1o extend the Channel 2,571 feet westward toward the Pelican
Island Bridge and dredge this area to a depth of 45 feet to be consistent with the configuration of
the existing of the Channel. New work dredge material and future dredge maintenance material
from the project area are proposed to be placed in upland confinement in the Pelican Island
Placement Area.

Review of the Corps’ project documentation, aerial photographs and Service files indicate the
project area is heavily altered by ship traffic (commercial and recreational) and dredging
activities. The Service believes the Preferred Alternative will have minimal impacts on fish and
wildlife resources in the immediate project area. Although no mitigation is proposed due to the
temporary nature of the impacts, the Service recommends the beneficial use of dredge material
over the upland confinement at Pelican Island. As identified in the Galveston Bay Habitat
Conservation Blueprint, Sites, 4 Plan to restore the Habitats and Heritage of Galveston Bay
(1998), both east and west shorelines and marshes of Pelican Island as well as the Pelican Spit
(Little Pelican Island) have experienced significant erosion due to increased ship wakes and
recent storm events, Both Pelican and Little Pelican Islands have supported a variety of wildlife
and were considered large bird rookeries for Galveston Bay. Little Pelican Island supported
large numbers of brown pelicans, gulls and terns until 2006 and Pelican Island had 3300 nesting
laughing gulls (Larus atricillay in 2005; however, human disturbance and predation may explain
the lack of nesting activity at either island. Current restoration efforts are focused along the
eroding western shoreline of Pelican Island north of the Pelican Island Causeway. At this
location, local partners propose to construct a breakwater structure, pump dredge material behind
the structure, and plant the area to create a beneficial marsh project. Likewise, the new work and
future maintenance dredge material from the proposed Galveston Channel Extension project
could be used beneficially to provide erosion protection from increased ship wakes, sea level rise
and high water storm events to both sides of Pelican Island. Should the Corps decide to utilize
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the dredged material beneficially, the Service can provide assistance in identifying suitable areas
for the placement of that material.

While sea turtles are not expected to nest in the project area, they do feed in the bay system and
may be encountered during dredging activities. Therefore, the National Oceanic and
Atmospheric Administration, Protected Resource Division (David Bernhart, 727/551-5767)
should be contacted for additional information on listed marine species under their jurisdiction.

No critical habitat for the piping plover is found within the project area, however; the birds can
be located throughout the bay system on tidally exposed mud and sand flats. The Service
recommends that presence/absence surveys be conducted in suitable areas adjacent to Pelican
Island and any necessary consultation procedures initiated with the Service pursuant to Section 7
of the Endangered Species Act to ensute that the birds are not inadvertently disturbed or
harassed.

Should the scope of the project change, impacts to fish and wildlife resources should be re-
evaluated and coordination with the Service re-initiated. We appreciate the oppottunity to
participate in the planning of the Houston-Galveston Navigation Channels, Texas, Galveston
Channel Extension Project. If you have any questions or comments concerning this planning aid
letter, please contact staff biologist Donna Anderson at 281/286-8282,

Sincerely,

e s o~ by
T ugtwj
Edith Erfling
Field Supervisor

cel

Carolyn Murphy, U.S. Army Corps of Engineers, Galveston, TX

Jaime Schubert, Texas Parks and Wildlife Department, Dickinson, TX
Jeanene Peckham, U.S. Environmental Protection Agency, Dallas, TX
Rusty Swafford, Nationa! Marine Fisheries Service, Galveston, TX

Ray Newby, Texas General land Office, Austin, TX

Scott Alford, National Resource Conservation Service, Baytown, Texas
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P, 0. BOX 1228
GALVESTON, TEXAS 77553-1229

May 7, 2013

REPLY TO
ATTENTION OF

Environmental Section

Ms. Rebecca Hensley

Texas Parks & Wildlife Department
1502 FM 517 East

Dickinson, TX 77539

Dear Ms. Hensley:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from
Station 20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40
feet mean low tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the
Galveston Harbor Channel Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vessels transporting commodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is explained in the enclosed Notice of
Availability and described in detail in Section 1.4 of the enclosed Draft Environmental
Assessment (EA).

Under the Fish and Wildlife Coordination Act, we are required to consider potential
impacts to fish and wildlife resources in planning civil works projects and coordinate with the
Texas Parks & Wildlife Department (TPWD). Pursuant to the Act, the District is requesting that
TPWD review the enclosed Draft EA and provide any comments your agency may have
regarding the proposed project. We appreciate your continued cooperation in allowing us to
fulfill our obligations under the Act.

If you or your staff have any ghestions regarding this project, please contact Andrea
Catanzaro at (409) 766-6346, or by email at andrea.catanzaro@usace.army.mil.

Sincerely,

o ot @([&ifk/ux/fd L‘}/

Carolyn Murphy
Chief, Environmental Section

Encls
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June 10, 2013

District Engineer

U.S. Army Engineer District, Galveston
ATTN: CESWG-PE-PR

P.O.Box 1229

Galveston, Texas 77553-1229

Re: Public Notice No. HGNC-13-01
Draft Environmental Assessment for Galveston Harbor Channel Extension

Texas Parks and Wildlife Department (TPWD) has reviewed the Draft Environmental
Assessment (DEA) for the extension of the currently authorized 45-foot deep Galveston
Harbor Channel for a distance of 2,571 feet, located adjacent to Pelican Island in Galveston
County, Texas. The project area is cutrently authorized and maintained at a depth of 40 feet.
The proposed dredging would deepen the channel an additional five feet to be consistent with
the Houston-Gaiveston Navigation Channels. Approximately 514,000 cubic yards of new
work dredged material is proposed to be placed at the Pelican Island placement area (PA).
The channel extension would generate 648,000 cubic yards of maintenance material every
four years to be placed at the Pelican Island PA.

Section 2.3.2 of the DEA explains that a beneficial use site along the west side of Pelican
Island was identified as an alternative for matetial placement. This alternative included
construction of a perimeter levee to +7 feet mean low tide. The levee would be constructed
through excavating on-site borrow material adjacent to the levee alignment. The new work
dredged material from the extension of the channel would then be placed within the perimeter
levee at marsh elevations. The DEA states that this beneficial use alternative would not be
implemented due to cost of construction. However, TPWD recommends that the U.S. Army
Corps of Engineers further investigate the beneficial use alternative with a different project
design that may reduce costs to beneficially utilize the dredge material. The new work dredge
material is composed of mostly clays; therefore, the perimeter levees at the beneficial use site
could be constructed with the new work dredge material from the channel instead of
constructing perimeter levees with on-site borrow material. Future maintenance dredge
material could be placed at the beneficial use site within the constructed perimeter levees.
This alternate beneficial use site plan could reduce project costs and result in a project that
would assist in restoring marsh habitat that supports fish and wildlife species. Additional
analysis would ensure that all alternatives for beneficially utilizing matetial have been
thoroughly explored.

Questions can be directed to Ms. Ashley Thompson at (281) 534-0139 in the Dickinson
Marine Lab.

Sincer
//9}5’/

Rebecca Hensley /
Regional Director, Ecosystem Resoyrces Program
Coastal Fisheries Division L/;

RH:WDAT

To manage and conserve the natural and cultural resources of Texas and to provide hunting, fishing
and outdoor recreation opportunities for the use and enjoyment of present and future generations.



262

Ms. Rebecca Hensley
Texas Parks & Wildlife Department
1502 FM 517 East

Dickinson, TX 77539
RESPONSE TO COMMENTS
Comment Response
No.

1

The Beneficial Use (BU) construction alternative described in the Draft Environmental Assessment
was bed on an initial design evaluated during early plan formulation, The description will be
corrected to describe the most recent construction methods illustrated in the Bngineering Appendix
to the main Post-Authorization Change Report. Only a small quantity of botrow material from bay
bottom adjacent to the proposed levee would be excavated to replace unsuitable soft foundation soils
in the levee footprint. The levee would then be constructed from hydraulically placed new work
material from proposed channel deepening.

The major cost differenice, by far, between placing the new work material within the upland confined
Pelican Island placement area and constructing a new BU site is the added cost of shore protection,
new outlet box, and the requirement to remove and replace unsuitable foundation soils beneath the
new levee template prior to building the levee. Shoreline protection was included in the design of
the BU placement alternatives under consideration as it was determined to be a critical design
component. The proposed location of the site selected for design and analysis of the BU alternatives
has considerable fetch length which would increase erosion potential and threaten success of a newly
constructed marsh if shoreline protection was not included.
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TEXAS RICK PERRY, GOVERNOR
HISTORICAL JOHN L. NAU, ITf, CHATRMAN
COMMISSION F. LAWERENCE OAKS, EXECUTIVE DIREGTOR

The Siate Agency for Historic Preservation

April 16,2008

Ms. Carolyn Murphy

Chief, Environmental Section
Galveston District, Corps of Engineers
P.O. Box 1229

Galveston, TX 77553-1229

RE:  Project review under Section 106 of the National Historic Preservation Act of 1966 and
the Antiquities Code of Texas
Deepening of the Galveston Ship Channel, stations 20+000 to 22+571, and development
of upland placement area on Pelican Island, Galveston County, Texas.
COE-VD

Dear Ms. Murphy“ :

Thank you for your correspondenoe descnbmg the above referenced progect ThlS letter serves
as comment from the State Historic Preservation Officer, the Bxecutive Director of the Texas
Historical Commission. As the state agency responsible for administering the Antiguities Code
of Texas, these comments also provide recommendations on compliance with state antiquities
laws and regulaﬁox;s. - ‘

You have requested that we concur with youir determination of no historic properties affected for
the section of the Galveston Ship Channel proposed for modification because this area was
surveyed in 1991 by EH&A under Texas Antiquities Permit #1128, Reviewing the publication
on that work dated April 1992, we note that 1) the survey was conducted at a lane spacing of 47
meters which is not acceptable nnder more recent survey standards requiring a maximum 30
meter lane spacing, 2) the survey in that area, by design, was conducted only south of the
channel centerline, and 3) much of the area designated for survey in that section was not’
surveyed for reasons not stated by the author (we suspect obstructions present at the time
prevented full access to the survey area)

We further note that 1) the proposed préject desxgu mvolves only deepening the existing channel
from 40 feet to '45 feet with no corresponding widening and 2) this area has been dredged many
times in the"past to achieve and maintain this-depth.. We are also aware that the area is heavily
developed along both shores of the ship channel, which precludes the effective magnetometer
survey along the periphery of the existing channel, the area most likely to contained preserved
historic resources. For these reasons, we feel that additional archeological survey for the
proposed channel deepening would be unproductive and do not recommend such survey.

P.O. BOX 12276 - AUSTIN, TX 787112276 « 512/463-6100 + FAX 512/475-4872 - TDD 1-800/735-2989-
www.thestate.fz.us
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Additionally, we concur that the proposed upland containment area, for the reasons stated by
you, hds no potential to effect historic resources.

We look forward to further consultation with your office and hope to maintain a partnership that
will foster effective historic preservation. Thank you for your cooperation in this federal and
state review process, and for your efforts to preserve the irreplaceable heritage of Texas, If you
have any questions concerning our review or if we can be of further assistance, please
contact Steve Hoyt at 512/463-7188.

Sincerely,

L K,

or F. Lawerence Oaks, State Historic Preservation Officer

B-2
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State Historic Preservation Officer
Texas Historical Commission
P.O. Box 12276

Austin, TX 78711-2276

RESPONSE TO COMMENTS

Comment Response
No.

1 Thank you for your comment.
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0, BOX 1229
GALVESTON, TEXAS 775531220

May 7, 2013

REPLY TO THE ATTENTION OF
Environmental Section

Mr. Mike Jansky

U.S. Environmental Protection Agency
1445 Ross Avenue, Suite 1200

Mail Code 6 ENXP

Dallas, Texas 75202-2733

Dear Mr. Jansky:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from Station
20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40 feet mean low
tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the Galveston Harbor Channel
Extension, is located in Galveston County, Texas,

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vessels transporting commodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is explained in the enclosed Notice of
Auvailability and described in detail in Section 1.4 of the enclosed Draft Environmental
Assessment (EA).

This Draft EA was prepared in accordance with the National Environmental Policy Act
of 1969, as amended, and as implemented by the Council on Environmental Quality (40 CFR
Parts 1500-1508). The results of your review are requested by October 24,2012,

I would appreciate your timely review of these documents, If you have any questions, or

if you would like additional copies, please contact Ms. Andrea Catanzaro at the lettethead
address, by telephone at 409-766-6346, or by email at andrea.catanzaro@usace.army.mil.

Sincerely,

ﬂgy - ngwf/?ﬁ/(xﬁcﬁ ‘Z/{{Zz [x«f

Carolyn Muiphy
Encls Chief, Environmental Section
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P, 0. BOX 1229
GALVESTON, TEXAS 77553-1229

May 7, 2013

REPLY TO THE ATTENTION OF
Environmental Section

Susana M. Hildebrande, P.E.

Texas Commission on Environmental Quality
P.O. Box 13087, Mail Code 168

Austin, Texas 78711-3087

Dear Ms. Hildebrande:

Enclosed please find a copy of the Draft Post-Authorization Change Report (PACR) and
Draft Environmental Assessment (EA) for the Galveston Harbor Channel Extension Project,
Galveston County, Texas. This draft report is provided for your agency review of the Draft
General Conformity Determination (GCD) in accordance with the Clean Air Act. The Draft
GCD and air emission estimates are provided in Appendix E of the Draft EA.

A Notice of Availability for the Draft PACR, Draft EA and Draft GCD (enclosed) has
been issued to the public for review and comment. The U.S. Army Corps of Engineers,
Galveston District will accept written public comments on the Draft EA and the Draft GCD from
April 4, 2013 through May 6, 2013.

The results of your review are requested by May 6, 2013, I would appreciate your timely
review of these documents, If you have any questions, or if you would like additional copies,
please contact Ms. Andrea Catanzaro at the letterhead address, by telephone at 409-766-6346, or
by email at andrea.catanzaro@usace.army.mil.

Sincerely,

Carolyn Murphy
Chief, Environmental Section
Encls
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229
GALVESTON, TEXAS 77553-1229

May 7, 2013

REPLY TO THE ATTENTION OF
Environmental Section

Ms. Barbara Keeler

U.S. Environmental Protection Agency
1445 Ross Avenue, Suite 1200

Dallas, Texas 75202-2733

Dear Ms, Keeler:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from Station
204000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40 feet mean low
tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the Galveston Harbor Channel-
Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vessels transporting commodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is explained in the enclosed Notice of
Availability and described in detail in Section 1.4 of the enclosed Draft Environmental
Assessment (EA). :

This Draft EA was prepared in accordance with the National Environmental Policy Act
of 1969, as amended, and as implemented by the Council on Environmental Quality (40 CFR
Parts 1500-1508). The results of your review are requested by October 24, 2012.

1 would appreciate your timely review of these documents. If you have any questions, or
if you would like additional copies, please contact Ms. Andrea Catanzaro at the letterhead
address, by telephone at 409-766-6346, or by email at andrea.catanzaro@usace.army.mil.

Sincerely,
Carolyn hy

Encls Chief, Environmental Section
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229
GALVESTON, TEXAS 77553-1220

May 7, 2013

REPLY TO THE ATTENTION OF

Environmental Section

Ms. Karen McCormick
U.S. Environmental Protection Agency
1445 Ross Avenue, Suite 1200

Dallas, Texas 75202-2733

Dear Ms, McCormick:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from Station
20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40 feet mean low
tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the Galveston Harbor Channel
Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vessels transporting commodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is explained in the enclosed Notice of
Availability and described in detail in Section 1.4 of the enclosed Draft Environmental
Assessment (EA).

This Draft EA was prepared in accordance with the National Environmental Policy Act
of 1969, as amended, and as implemented by the Council on Environmental Quality (40 CFR
Parts 1500-1508). The results of your review are requested by October 24, 2012,

1 would appreciate your timely review of these documents. If you have any questions, or
if you would like additional copies, please contact Ms. Andrea Catanzaro at the lettethead
address, by telephone at 409-766-6346, or by email at andrea.catanzaro@usace.army.mil.

Sincerely,
e

Cﬁ,,ﬁm.ﬁ-»~«gﬁ’z«w/ 44«~£ﬁ»%£¢“}7}'
/

. Carolyn Murphy
Encls Chief, Environmental Section
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N, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
N Region 6
1445 Ross Avenue, Suite 1200
Dallas, TX 75202-2733

W agenct
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June 10, 2013

District Engineer

U.S. Army Engineer District, Galveston
Attn: CESWG-PE-PR

P.O. Box 1229

Galveston, TX 77553-1229

In accordance with our responsibilities under Section 309 of the Clean Air Act (CAA)
and the National Environmental Policy Act (NEPA), the U.S. Environmental Protection Agency
(EPA) Region 6 has reviewed the Draft Environmental Assessment (EA) for the Galveston
Harbor Channel Extension Post-Authorization Change Report (Galveston Harbor) in Galveston
County, Texas. The proposed action will deepen the Galveston Harbor Ship Channel from a
current depth of 40 to a depth of 45 feet; for a distance of 2,571 feet. This will allow more
heavily loaded barges to dock at the far end of the Galveston Harbor and result in increased
navigational efficiency. Attached are specific comments for your consideration in preparation of
the Final EA.

We appreciate the opportunity to provide comments for the Draft EA. Please send the
Final EA to my attention. Should you have any questions or concerns regarding this letter, do not
hesitate to call me at 214-665-8006, or contact Keith Hayden of my staff, at 214-665-2133 or
hayden.keith{@epa.gov for assistance.

Sincerely,

Flady ke

Rhonda Sm.
Chief, Office of Planning
and Coordination
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2.0 Alternatives Considered; Page 10

The EA states implementation of the tentatively proposed action alternative would result
in a change in bottom width from 1,085 feet to 1,075 feet. The side slopes would have a
constructed 1V:3H slope, and will be maintained at a 1V:2H slope. With a 5-foot increase in
depth from 40 feet to 45 feet the 1V:3H slope would result in a total decrease in channel width of
30 feet at the channel bottom. The maintenance slope of 1V:2H would result in a decrease in
channel width of 20 feet. This would reduce the overall channel width to 1,055 feet for the 1:3
slopes and 1,065 feet for the 1:2 slopes.

Recommendation:
o Clarify if any changes to project dimensions will occur to account for the discrepancy in
bottom width. If no changes are to take place, please describe how the bottom widths

were derived using the stated slopes.

2.3.2 Beneficial Use of Dredged Material Alternatives; Page 14

Marsh Construction Levee

The EA states the open water marsh creation alternative would construct a levee and
armor it with a mixture of riprap, geotextile, and blanket stone.

Recommendation:

¢ Clarify if the entire extent of the marsh creation levee will be armored. If so, describe
what analysis or modeling was performed, or what conditions exist in proximity of the
potential beneficial use area to demonstrate a need to armor the entire levee.

Tidal Connectivity

Given the relative permanence of the suggested containment option, tidal connectivity
may quickly become an issue with regards to maintaining marsh health and overall ecological
function. However, the incorporation of circulation channels and outlet structures indicate that
an effort will be made to restore this connectivity within the constructed marsh.

Recommendation:
*  Once de-watering and consolidation has taken place, EPA recommends that the follow-up

measures mentioned in the EA, outlet structures in particular, be implemented at the
maximum extent practicable to maximize tidal connectivity.

Placement of Dredged Material

There is wide variation in projected amounts of dredge material to be used in marsh
creation depending on the final depth of channel dredging. It is also unclear if beneficial use of
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Recommendation:

o Clarify if these construction-related emissions did occur during 2012, or if the timeframe
for project implementation has changed.

General Air Quality Concerns

Because of the air quality concerns of significant population centers within the EA study
area, EPA recommends that in order to reduce potential short-term air quality impacts associated
with construction activities, the agencies responsible for the project should include a
Construction Emissions Mitigation Plan and adopt this plan in the Record of Decision (ROD). In
addition to all applicable local, state, or federal requirements, the EPA recommends that the
following mitigation measures be included in the Construction Emissions Mitigation Plan in
order to reduce impacts associated with emissions of NOx CO, PM, SO, and other pollutants
from construction-related activities: /

Fugitive Dust Source Controls:

+ Stabilize open storage piles and disturbed areas by covering and/or applying water or
chemical/organic dust palliative where appropriate at active and inactive sites during
workdays, weekends, holidays, and windy conditions;

e Install wind fencing and phase grading operations where appropriate, and operate water
trucks for stabilization of surfaces under windy conditions; and

» Prevent spillage when hauling material and operating non-earthmoving equipment and
limit speeds to 15 miles per hour. Limit speed of earth-moving equipment to 10 mph.

Mobile and Stationary Source Controls:

Plan construction scheduling to minimize vehicle trips;
Limit idling of heavy equipment to less than 5 minutes and verify through unscheduled
inspections;

s Maintain and tune engines per manufacturer’s specifications to perform at EPA
certification levels, prevent tampering, and conduct unscheduled inspections to ensure
these measures are followed;

* Consider use of construction equipment meeting EPA’s Tier 4 engine standards.
However, lacking availability of such non-road construction equipment that meets these
standards, we would suggest use of EPA-verified particulate traps, oxidation catalysts
and other appropriate controls where suitable to reduce emissions of diesel particulate
matter and other pollutants at the construction site; and

o Consider alternative fuels and energy sources such as natural gas and electricity (plug-in
or battery).

7.7 Endangered Species Act Consultation: Page 60

In the Planning and Aid Letter (PAL) dated January 14, 2011, the USFWS recommended
that presence/absence surveys be conducted in suitable areas adjacent to Pelican Island and any
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Ms. Rhonda Smith

Chief, Office of Planning and Coordination
Environmental Protection Agency, Region 6
14435 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

RESPONSE TO COMMENTS
Comment Response
Ne.
1 Figure 2 will be updated to reflect the discontinuance of the nearshore berm as a beneficial use (BU)
placement site.
2 As indicated in the last paragraph on page 11 (Section 2.3), project dimensions would change. Atthe

deepest depth of 45 feet MLLT, the bottom width of the channel would decrease by 10 feet in width
(from 1,085 feet to 1,075 feet). The top of cut, however could increase by as much as 7 feet on each
side, depending upon the existing depth of the bay bottom in a given location. This is shown in
Figure 4 on page 7. The EA will refer the reader back to Figure 4 for added clarity.

3 The EA will clarify that the conceptual BU alternatives were evaluated during plan formulation, but
wete not selected due to costs. The EA will further clarify that the conceptual BU alternatives
evaluated included armoring of the perimeter levees occurting along the north, west and south sides
of the BU site. Since the Pelican Island shoreline occurs to the east of the BU site evaluated, no
levees would be require to be built on that side of the site. Armoring of the levees would be
necessary as site conditions in proximity of proposed BU alternatives include extensive fetch
(distance traveled by wind and waves with no obstruction) and water depth that, based on experience
with other projects, would lead to shoreline erosion of the site if proper levee protection was not
included in the conceptual designs.

4 The discussion of the assumptions for construction of the BU alternatives considered during plan
formulation will be clarified. Circulations channels and out let structures are discussed in the last
paragraph of Section 2.3 of the EA. The wording will be clarified to state that the “5-foot deep
circulation channels would be constructed inside the marsh cell to facilitate tidal flow through the
site”. In addition, the last sentence of the paragraph will be changed to indicate that once target
elevations at the BU site are met, the outlet structures would be removed provide unrestricted tidal
flow and circulation within the site.

5 The beginning of the last paragraph in Section 2.3 of the EA explains the various BU alternatives
considered during plan formulation would have been constructed using new work material from
channel deepening. The third from the last sentence of the last paragraph in Section 2.3 will be
reworded to clarify the potential future use of maintenance material as follows: “Future maintenance
material would be added, as needed, to meet and/or manage the target elevations of the marsh
design.”

6 For the various BU placement alternatives considered during plan formulation, new work material
would be used to construct the site and fill the marsh to achieve target elevation. The third from the
last sentence of the last paragraph in Section 2.3 will be reworded to clarify the potential future use
of maintenance material as follows: “Future maintenance material would be added, as needed, to
meet and/or manage the target elevations of the marsh design.”

7 Subsequent to the initial preparation of the Draft EA, additional sediment testing of the Galveston
Harbor Channel was perform and analyzed in February 2012. This will be indicated in the Final EA.
This testing confirmed that the sediments were non-hazardous. The EA will reiterate that all dredged
material generated from the proposed project would be placed in the upland confined Pelican Island
Placement Area. For these reasons, there is no reason to believe that contaminant issues would arise
because of sediment quality




274

Ms. Rhonda Smith
Chief, Office of Planning and Coordination
Environmental Protection Agency, Region 6

(continued)
Comment Response
No.
8 By letter dated June 12, 2013, the Texas Commission on Environmental Quality (TCEQ) provided

general conformity concurrence that emission from the Galveston Harbor Channel Extension Project
will not exceed the emissions budgets in the most recent state implementation plan revision approved
on March 29, 2010 by the EPA. A copy of TCEQ’s concurrence letter is included in the Fina] EA.

Construction-related emissions would occur during 2014.

10 EPA recommends that the following mitigation measures be included in the Construction Emissions
Miitigation Plan'in order to:teduce. impacts associated with emissions of NOx; CO; PM;S02; and
other pollutants from construction-related activities:

Fugitive Dust Source Controls:

« Stabilize open storage piles and disturbed areas by covering and/or applying water or
chemical/organic dust palliative where appropriate at active and inactive sites during
workdays, weekends, holidays, and windy conditions;

= Install wind fencing and phase grading operations where appropriate, and operate water
trucks for stabilization of surfaces under windy conditions; and

« Prevent spillage when hauling material and operating non-earthmoving equipment and
limit speeds to 15 miles per hour. Limit speed of earth-moving equipment to 10 mph.

Mobile and Stationary Source Controls:

= Plan construction scheduling to minimize vehicle trips;

« Limit idling of heavy equipment to less than 5 minutes and verify through unscheduled
inspections;

* Maintain and tune engines per manufacturer's specifications to perform at EPA
certification levels, prevent tampering, and conduct unscheduled inspections to ensure
these measures are followed;

* Consider use of construction equipment meeting EPA's Tier 4 engine standards. However,
facking availability of such non-read construction equipment that meets these standards, we
would suggest use of EPA-~verified particulate traps, oxidation catalysts and other appropriate
controls where suitable to reduce emissions of diesel particulate matter and other pollutants
at the construction site; and

« Consider alternative fuels and energy sources such as patural gas and electricity (plug-in or
battery).

I Presence/absence surveys for piping plover are unnecessary for this project. The project area is
continuously disturbed by ongoing maintenance dredging activities, commercial shipping and
recreational vessel traffic and other human activities making these areas unsuitable for piping plover.
The proposed action of deepening the channel from 40 feet to 45 feet Mean Low Tide would have
the same affects as the on-going maintenance dredging of this section of channel; the dredging would
likely be timed to occur during a regularly scheduled maintenance cycle for the channel. The
shorelines along the existing Galveston Harbor Channel in the vicinity of the proposed deepening of
the Galveston Harbor Channel Extension predominantly consist of bulkheads and dock facilities;
very small, short stretches of shorelines having shell hash substrates occur to a lesser extent in the
project area in areas such as that found at TAMUG Clipper dock area. These areas are contimuously
disturbed by ongoing maintenance dredging activities, commercial shipping and recreational vessel
traffic and other human activities making these areas highly unsuitable for piping plover. While
suitable habitat for piping plover occurs along the sandy beach shorelines of the Gulf of Mexico and
some dredged material islands along the GIWW in Galveston County, these species are not likely to
occur in the vicinity of the project due to lack of suitable or preferred habitat.

Page 2 of 2
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Ms. Rhonda Smith
Chief, Office of Planning and Coordination
Environmental Protection Agency, Region 6

(continued)
12 Documentation of required consultation and issued certifications for the proposed GHCE project will
be cited in relevant locations in the text and included in the appropriate sections and/or appendices of
the Final EA.

Page 3 0f 2
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Bryan W. Shaw, Ph.D., Chairman
Carlos Rubinstein, Commissioner
Toby Baker, Commissioner

Zak Covar, Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

June 12, 2013

District Engineer

U.S. Army Engineer District, Galveston
ATTN: CESWG-PE-PR

P.0O. Box 1229

Galveston, Texas 77553-1229

Re: United States Army Corps of Engineers’ (USACE) Galveston Harbor Channel Extension
Project Post-Authorization Change Report; Draft General Conformity Determination

To Whom it My Concern:

This letter provides general conformity concurrence for the Galveston Harbor Channel
Extension Project Post-Authorization Change Report; Draft General Conformity Determination.
The Texas Commission on Environmental Quality (TCEQ) reviewed the project in accordance
with Title 40 Code of Federal Regulations Part 93. The proposed project is located in the
Houston-Galveston-Brazoria (HGB) area, which is classified as severe nonattainment for the
1997 eight-hour ozone standard. Emissions are expected to be above the 25 tons per year de
minimis threshold; therefore, a general conformity analysis is required.

The TCEQ has determined that emissions from the proposed project will not exceed the
emissions budgets specified in the most recent state implementation plan (SIP) revision
approved by the United States Environmental Protection Agency (EPA). The most recently
approved SIP revision, the HGB Reasonable Further Progress SIP adopted by the Commission
on May 23, 2007, was approved by the EPA on March 29, 2010,

In support of the ozone National Ambient Air Quality Standard, the TCEQ suggests the USACE
adopt pollution prevention and/or reduction measures in conjunction with this and future
projects, such as the following:

encourage construction contractors to apply for Texas Emission Reduction Plan grants;
establish bidding conditions that give preference to clean contractors;

direct construction contractors to exercise air quality best management practices;

direct contractors that will use tughoats during construction to use clean fuels;

direct operators of the assist tugboats used in maneuvering dredge vessels to use clean fuels;
select assist tugs based on lowest nitrogen-oxides (NOx) emissions instead of lowest price;
and/or : Lo

» purchase and permanently retire surplus NOx offsets prior to commencement of operations.

. & ¢ o &

P.0. Box 13087 °  Austin, Texas7871i-3087 °  5i2-23¢-i000 ¢  feeq.fexas.gov

How is our customer service?  feeq texas.gov/customersarvey

printed on recyeled paper using vegetable-baged inkc
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District Engineer
Page 2
© June 12, 2013

Thank you for providing the necessary information and staff assistance for our review. We
would also appreciate updates, as appropriate, as this project moves forward. I'look forward to
working with you in the future on any upcoming projects you may have that affect air quality in
your district. If you require further assistance on this matter, please contact Holly Ferguson at
(512) 2394905 or holly ferguson@tceq.texas.gov.

Sincerely,

oo

David Brymer, Director
Air Quality Division
Texas Commission on Environmental Quality

DB/HB/kb
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1220
REPLY T GALVESTON, TEXAS 77653-1220
ATTENTION OF
May 7, 2013
Environmental Section
Mr. Charles Maguire
Water Quality Director
Texas Commission on Environmental Quality
TCEQ-MC150
2100 Park 35 Circle

Austin, TX 78753
Dear Mr. Maguire:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from
Station 20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40
feet mean low tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the
Galveston Harbor Channel Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vessels transporting commodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is described in detail in Section 1.4 of the
enclosed Draft Environmental Assessment (EA).

Under the Clean Water Act (CWA) of 1977, a State Water Quality Certificate for the -
discharge activity is required prior to construction. A Joint Public Notice for the proposed
project is enclosed. A CWA Section 404(b)(1) evaluation is included in Appendix G of the Draft
EA. Our analysis of relevant data determined that Texas Surface Water Quality Standards will
not be exceeded by the proposed action.

The District is requesting that the Texas Commission on Environmental Quality review
the enclosed information and take appropriate action regarding the issuance of a State Water
Quality Certificate for the proposed action. If you or your staff have any questions regarding this
project, please contact Andrea Catanzaro at (409) 766-6346, or by email at
andrea.catanzaro@usace.army.mil,

Sincerely,

lonolopTnplery

Carolyn Murphy
Chief, Environmental Section

Encl
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Brvan W, Shaw, Ph.D., Chairman
Carlos Rubinstein, Commissioner
Toby Baker, Commissioner

Zak Covar, Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QQUALITY

Protecting Texas by Reducing and Preveniing Pollution

July 9, 2013

Ms. Andrea Catanzaro

Galveston District CESWG-PE-RE
U.S. Army Corps of Engineers
P.O. Box 1229

Galveston, Texas 77553-1229

Re: Galveston Harbor Channel Extension, HGNC-13-01
Dear Ms. Catanzaro:

This letter is in response to the U.S. Army Corps of Engineers (Corps) Draft
Environmental Assessment (DEA) dated March 2013 for the Galveston Harbor Channel
Extension. The DEA was provided to the Texas Commission on Environmental Quality
(TCEQ) on May 13, 2013. The project is described in the Joint Public Notice HGNC-13-
01 issued on May 10, 2013. The extension project is located within the Galveston
Harbor Channel in Galveston County, Texas.

The proposed work would deepen the Galveston Harbor Channel from Station 20+000
{near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40 feet
mean low tide (MLT) to 45 feet deep MLT. The proposed work would increase efficient
movement of deep-draft vessels transporting commodities to dock facilities located
along this terminal section of the Galveston Harbor Channel. The dredged material
from the proposed extension would be placed in the upland confined Pelican Island
Placement Area.

The TCEQ has reviewed the DEA. Based on our evaluation of the information contained
in these documents, the TCEQ certifies that there is reasonable assurance that the
project will be conducted in a way that will not violate water quality standards.

No review of property rights, location of property lines, nor the distinction between

public and private ownership has been made, and this certification may not be used in
any way with regard to questions of ownership.

PO, Bow 13087 o Austin, Texas 78711-3087 °  512-23¢-1000  °  feeq.texas.gov

How is our castomer service?  teeq.texas.gov/customersurvey

printed on recycled paper using vegetable-based tnk
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Ms. Andrea Catanzaro
U.S. Army Corps of Engineers
Galveston Harbor Channel] Extension Project
Page 2
July 9. 2013

If you require additional information or further assistance, please contact Mr. John
Trevino, Water Quality Assessment Section, Water Quality Division (MC-150), by email

at John.Trevino@tceq.texas.gov, or by phone at (512) 239-4600.

Sincerely,

7 e
David W.'Galindo
Water Quality Division Director

Texas Commission on Environmental Quality

DWG/JT/gg



Bryan W, Shaw, Ph.D., Chairman
Carlos Rubinstein Commissioner
Toby Baker, Commissioner

Zak Covar, Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
Protecting Texas by Reducing and Preventing Pollution
May 21, 2013

District Engineer

U.S. Army Engineer District, Galveston
ATTN: CESWG-PE-PR

P.0O. Box 1229

Galveston, Texas 77553

Re: TCEQ Grant and Texas Review and Comment System (TRACS) #2013-274, Galveston County,
Project Harbor Channel Extenstion

To Whom it May Concern:

The Texas Commission on Environmental Quality (TCEQ) has reviewed the above-referenced
project and offers the following comments:

We have no comment on this project.

Thank you for the opportunity to review this project, If you have any questions, please contact Ms.
Melanie Trimble at (512) 239-1622 or melanie.trimble@tceq.texas.gov.

Sincerely,
Minor B. Hibbs, P.E.
Special Assistant to Chief Engineer

P.O. Box 13087 *« Austin, Texas 78711-3087 * 512-239-1000 * www.lceq.state.tx.us
How is our customer service? www.tceq.state.tx.us/goto/customersurvey
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229

REPLY TO GALVESTON, TEXAS 775531229

ATTENTION OF

May 7, 2013
Environmental Section

Ms. Sheri Land

Coastal Coordination Council
P.O. Box 12873

Austin, Texas 78711-2873

Dear Ms. Land:

The Galveston District is developing plans to deepen the Galveston Harbor Channel from
Station 20+000 (near POG Pier 38) to Station 22+571 (near the Pelican Island Bridge) from 40
feet mean low tide (MLT) to 45 feet deep (MLT). The proposed project, referred to as the
Galveston Harbor Channel Extension, is located in Galveston County, Texas.

The proposed channel modifications would be consistent with the newly deepened -45
feet MLT Galveston Harbor Channel dimensions and would increase efficient movement of
deep-draft vessels transporting commeodities to dock facilities located along this terminal section
of the Galveston Harbor Channel. The proposed work is explained in the enclosed Notice of -
Availability and described in detail in Section 1.4 of the enclosed Draft Environmental

- Assessment (EA).

Under the Coastal Zone Management Act (CZMA) of 1972, Federal actions are required
to be consistent, to the extent practicable, with approved state coastal management plans, The
- District’ s consistency determination is included in Appendix H of the Draft EA. The District is
requests that you review the enclosed information to ensure that the proposed project is
consistent with the Texas Coastal Management Plan.

If you or your staff have any questjons regarding this project, please contact Andrea
Catanzaro at (409) 766-6346, or by email at andrea.catanzaro@usace.army.mil.

Sincerely,
. i N
éﬂ Aol 1:;(/{,?% ‘‘‘‘‘ S /%44#&.«‘04 &7
Ji {
Carolyn Murphy

Chief, Environmental Section

Encls
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APPENDIX C

Biological Assessment
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BIOLOGICAL ASSESSMENT
FOR
GALVESTON HARBOR CHANNEL EXTENSION
FEASIBILITY STUDY
HOUSTON-GALVESTON NAVIGATION
CHANNELS, TEXAS

U.S. ARMY CORPS OF ENGINEERS, GALVESTON DISTRICT
GALVESTON, TEXAS

JUNE 2016

1.0 INTRODUCTION
1.1  PURPOSE OF THE BIOLOGICAL ASSESSMENT

This Biological Assessment (BA) has been prepared to fulfill the U.S. Army Corps
of Engineers’ (USACE), Galveston District requirements as outlined under Section 7(c) of
the Endangered Species Act (ESA) of 1973, as amended. The Federal action requiring this
assessment is the proposed deepening improvements to the Galveston Harbor Channel,
Galveston County, Texas. The Galveston Channel Navigation Project was part of an earlier
study for improving the deep-draft navigation channels within the Galveston Bay area, au-
thorized by a resolution of the House Committee on Public Works in October, 1967. The
project sponsor is the Port of Galveston.

This BA evaluates the potential impacts of proposed deepening improvenents to
federally-listed threatened and endangered species identified by NMFS and the USFWS.
Species included in this BA (Table 1) were identified from lists obtained from databases
managed by the USFWS and NMFS (USFWS, 2016; NMFS, 2016). Additional protected
species are listed by the Texas Parks and Wildlife Department as potentially occurring in
Galveston County. However, these additional species are not covered in this BA as they
are not federally-listed species.

The bald eagle was removed from the Federal list of threatened and endangered
species. However, this species maintains Federal protection under the Migratory Bird
Treaty Act, and the Bald and Golden Eagle Protection Act (64 Federal Register [FR]
164:46542-46558; 72 FR 130:37346— 37372). The brown pelican was also delisted (50
CFR 1759443-59472) and is protected under the Migratory Bird Treaty Act and the Lacey
Act.
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1.2 DESCRIPTION OF THE PROPOSED PROJECT AND HABITATS

The Galveston Channel Navigation Project is located on the upper Texas coast at
the mouth of Galveston Bay in Galveston County, Texas. Galveston Channel is part of a
complex of navigation channels running from offshore through Galveston Bay known as
the Houston Galveston Navigation Channels (HGNC). Major channels include the Gal-
veston Bay Entrance Channel from offshore, Bolivar Roads between Bolivar Peninsula and
Galveston Island, the Houston Ship, Texas City, and Galveston Harbor Channels, and the
Gulf Intracoastal Waterway. The Galveston Harbor Channel branches off the Galveston
Bay Entrance Channel providing entry to the Port of Galveston. It extends in an east-west
direction from Bolivar Roads between Galveston and Pelican Islands for about four miles
(Figure 1). The project area includes the eastern end of Galveston Island and Pelican Island
adjacent to the channel. Galveston Island is a low-lying barrier island two miles off the
Texas coast, approximately 50 miles southeast of Houston, Texas.

The current depth of the terminal 2,571 feet of the Galveston Harbor Channel is -
41 feet mean low tide (MLLW), and its width is 1,085 feet. Proposed channel improve-
ments to this terminal section of the channel would consist of deepening the channel to a
depth of 46-feet MLLW; channel side slopes would continue remain at the existing to be
1V:3H (1 foot vertical and 3 feet horizontal) so that the associated width of the terminal
section of the channel would be reduced to 1,075 feet (Figures 2 and 3). The proposed
modifications to this terminal segment of the channel would then be consistent existing
dimensions of the remainder of the Galveston Harbor Channel, which was recently deep-
ened to -46 feet MLLW in early 2011. The deepening would originate near Port of Galves-
ton Pier-38 at Station 20+000, continuing westward towards Pelican island Bridge and
ending at Station 22+571. Advanced maintenance and allowable over-depth would remain
at the current requirement of 3 feet and 2 feet, respectively, such that the maximum channel
depth following periodic maintenance would not exceed -51 feet MLLW.

Channel dredging to 46 feet deep would generate 513,800 cubic yards of new work
material, consisting of primarily firm to stiff clays of high plasticity, which would be placed
along the north perimeter of Cell B of the existing upland, confined Pelican Island place-
ment area (PA). The potential for beneficial use was examined but it was not the least cost
placement option, compared to upland placement. Therefore, it was not considered eco-
nomically feasible and will not be utilized.
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FIGURE 3: Typical Cross Section of Recommended 46-foot Depth Extension within
Galveston Harbor Channel.

No ocean disposal is proposed for new work dredged material placement. Future
maintenance material from the proposed project would also be placed in the existing Peli-
can Island PA. The construction period for the new work dredging and placement would
be approximately 4 months.

20 SPECIES DESCRIPTIONS
Of the species listed in Table 1, only the brown pelican, and the loggerhead and Kemp’s

Ridley sea turtles are likely to occur in the vicinity of, or in areas adjacent to, the project.
While suitable habitat for piping plover and red knot occurs along the sandy beach shore-
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lines of the Gulf of Mexico and some dredged material islands along the GIWW in Gal-
veston County, these species are not likely to occur in the vicinity of the project due to lack
of suitable habitat. The shorelines along the Galveston Harbor Channel in the vicinity of
the proposed deepening of the Galveston Harbor Channel Extension project predominantly
consist of bulkheads and dock facilities; very small, short stretches of shorelines having
shell hash substrates occur to a lesser extent in the project area in areas such as that found
at TAMUG Clipper dock area. These areas are continuously disturbed by ongoing mainte-
nance dredging activities, commercial shipping and recreational vessel traffic and other
human activities making these areas unsuitable for piping plover and red knot. Any dis-
turbance to the channel shorelines caused by the proposed deepening of the Galveston Har-
bor Channel Extension project would be of the same type and magnitude as experienced
with the periodic maintenance dredging and placement into the Pelican Island PA associ-
ated with the authorized Federal project. Other species listed on Table 1 are not likely to
occur in the vicinity of the project due to lack of suitable habitat or known range limits.
There is no designated critical habitat for any of the listed species within the project area.
Of the protected species, only the brown pelican is known to have regular occurrence in
the project area vicinity. Species descriptions follow below.

2.1 BROWN PELICAN

The brown pelican is a common bird of Texas coastal and near-shore areas and they
occur in the project area. Foraging or resting area in bay waters in the vicinity of the project
may become less attractive during construction because of increased noise and human ac-
tivity, but the habitat would not be destroyed.

2.2 SEA TURTLES

Green sea turtle. The green sea turtle was historically the most abundant sea turtle in Texas.
Over harvesting and destruction of nesting habitat brought about a rapid decline, although
this species can still be found on the seagrass meadows of the lower Laguna Madre. This
species is most likely to occur in the southern bays of Texas where clear water and seagrass
and algal beds are more abundant. It is not likely to occur along the upper Texas coast or
in the project area.

Hawksbill sea turtle. This turtle is extremely rare in Texas coastal waters and is not
expected to be present in the project area.

Kemp's ridley sea turtle. The Kemp’s ridley sea turtle migrates along the coast of
Texas and is probably the most common sea turtle in Texas bays. It frequently enters bays
to feed on shrimp, crab, and other invertebrates. This species is found in Galveston Bay
and may be present in waters in the vicinity of the project.

Leatherback sea turtle. The leatherback turtle is rare along the Texas coast. It is a
pelagic species that tends to keep to deeper offshore waters where it feeds primarily on
jellyfish. There are no known aggregation sites or feeding areas in the project area and the
species is not expected to be present.
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Loggerhead sea turtle. The loggerhead sea turtle frequents the temperate waters of
the continental shelf along the Atlantic coast and Gulf of Mexico, where it forages around
rocks, coral reefs, and shellfish beds. Sub-adults also commonly enter Texas bays, lagoons,
and estuaries. This species may be present in bay waters in the vicinity of the project.

3.0  EFFECTS OF THE PROPOSED ACTION ON LISTED SPECIES

The following sections provide the findings of Galveston District and species-spe-
cific avoidance, minimization, and conservation measures that support the effect determi-
nations presented. Effect determinations are presented using the language of the ESA:

*  No effect - the proposed action will not affect a federally-listed species or critical hab-
itat;

v May effect, but not likely fo adversely affect - the project may affect listed species and/or
critical habitat; however, the effects are expected to be discountable, insignificant, or
completely beneficial; or

«  Likely to adversely affect - adverse effects to listed species and/or critical habitat may
occur as a direct result of the proposed action or its interrelated or interdependent ac-
tions, and the effect is not discountable, insignificant, or completely beneficial. Under
this determination, an additional determination is made whether the action is likely to
jeopardize the continued survival and eventual recovery of the species.
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Table 1

Galveston County, Texas

Common Name

Scientific Name

Listing Status'

USFW§* NMFS?
INVERTEBRATES
elkhorn coral Acropora palmata NA T
lobed star coral Orbicella annularis NA T
mountainous star coral Orbicella faveolata NA T
boulder star coral Orbicella franksi NA T
REPTILES
green sea turtle Chelonia mydas T T
hawksbill sea turtle Eretmochelys imbricata E E
Kemp's ridley sea turtle Lepidochelys kempii E E
leatherback sea turtle Dermochelys coriacea E E
loggerhead sea turtle Caretta caretta T T
BIRDS
Attwater’s greater prairie-chicken Tympanuchus cupido attwateri E NA
red knot Calidris canutus rufa T NA
piping plover Charadrius melodus Tw/CH NA
MAMMALS
West Indian manatee Trichechus manatus Ew/CH NA
finback whale Balaenoptera physalus NA E
humpback whale Megaptera novaengliae NA E
sei whale Balaenoptera borealis NA E
sperm whale Physeter macrocephalus NA E

'E = Endangered; T = Threatened; w/ CH = with Federally Designated Critical Habitat; NA = Not Applicable

2USFWS, 2016. http:/fecos.fws.gov/tess public/reports/species-by-current-range-county ?fips=48167

INOAA/NMEFS, 2016. http://sero.nmfs noaa.gov/protected_resources/section_7/threatened_endangered/Doc-

uments/texas.pdf
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3.1 BROWN PELICAN

Foraging brown pelicans are common along the Texas coast and may be found in
the project area. However, no nesting sites are located in the project area. Although the
waters surrounding the project area may be used by pelicans for feeding or resting, these
birds are highly mobile and are able to relocate to avoid disturbance from construction
activities. Although there may be disturbance of feeding and displacement during construc-
tion, these are localized activities that would not negatively affect this species' feeding,
nesting, or resting activities overall. We conclude that the project will have no effect on
the brown pelican.

3.2 SEATURTLES

1t is unlikely that leatherback and hawksbill sea turtles would occur in the project
area due to their scarcity. Green sea turtles most likely occur in the southern bays of Texas
where clear water and seagrass and algal beds are more abundant. Turtles that may occur
in bay waters near the project area include the Kemp's ridley and loggerhead sea turtles.
The proposed project involves dredging activities within the Galveston Harbor Channel.
However, these activities would be accomplished by hydraulic pipeline dredge, as opposed
to hopper dredges that may impact sea turtles. Placement of dredged material would be in
an existing upland confined PA where no suitable habitat exists for potential nesting turtles.
Therefore, the project will have no effect on sea turtles.

40  COORDINATION

Information provided on fish and wildlife resources has been considered in the
development of the project, through a USFWS Planning Aid Letter (PAL) dated January
14, 2011 (Appendix B). In the PAL, the USFWS recommended that presence/absence
surveys be conducted in suitable areas adjacent to Pelican Island and any necessary con-
sultation procedures initiated with the Service pursuant to Section 7 of the Endangered
Species Act to ensure that Piping plover are not inadvertently disturbed or harassed.

The shorelines along the ship channel in the vicinity of the proposed deepening
of the Galveston Harbor Channel Extension project are predominantly bulk-headed and
used by dock facilities, though they may occur to a lesser extent as shell hash substrates
in a few areas such as that found at TAMUG Clipper dock area. These areas are contin-
uously disturbed by ongoing maintenance dredging activities, commercial shipping and
recreational vessel traffic and other human activities making these areas unsuitable for
piping plover. Any disturbance to the channel shorelines caused by the proposed deepen-
ing of the Galveston Harbor Channel Extension project would be of the same type and
magnitude as experienced with the periodic maintenance dredging and placement into the
Pelican Island PA associated with the authorized Federal project. Therefore, the USACE
has determined that proposed project will have no effect on piping plover and pres-
ence/absence surveys will not be necessary.
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5.0  CONCLUSIONS

Construction and placement activities for the proposed channel extension project
are short-term (approximately 4 months) and would occur within the footprint of the exist-
ing channel project, which undergoes routine maintenance dredging and placement. The
routine maintenance activities produce disturbances similar to those expected from the con-
struction dredging and placement being proposed. For these reasons, the proposed action
is not expected to impact any listed species or their critical habitat identified in this BA.
Therefore, no effect on any of the federally-listed species or their critical habitat is antici-
pated.
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NOAA FISHERIES
Southeast Region
Frotected Resourcus Division
Texas’ Threatened and Endangered Species

For morg information on Hsted species please visit:
hitpedwwwmnls. noaa. gov/prispecies/esylisted it
hittpdiseronisnoan govproteciad resourced/index himl

Sharine Mol Species Sefewlific Name Statne

fin whale Halaenoplera physalus Endangered
huomphback whale Megaptera novaeangiioe Endangered
sei whale Bulagenoptera borealis Endungered
sperm whale Physeter macrocaphulies Endangered
Sea Tartle Specles

green seaturtle Chelonie mydas Threatenad'
Iavelabill seu tatle Eratmpoheliy inibricats Endunpgered
Remp's ridisy sea tirtle Lepidochelys kempi Endangered
Teatherbuck: sea turils Dermochelys covigeea Endangered
fogperiead sen turtie Clorettacaretta Theeatenad®
Tovertehvate Speciis

{obed star coral Cbicalla anmilariz Threstened

moustainous star coral Orkivelia fiveclaly Threstened

boulder star ¢oral Orbieellafronks Threatened

elkhorn coral Aeropova palmata Threatened”

Critical Habitat Designations
For fival rules, maps, and OIS data please vigi ; ;
HEpsero st ok govimans g debiprotested resoimaen/emieal habitatandax bl

Lopgerbead seaturthe: There are 38 designated narfne aress That occur thronghout the Southeast
Region.

¥ Florida"s breeding population is isted s endingeved,
* Worthwest Atlantic distiner populstion segnient. 7
* Cofonios Toosted et Flower Gurden Banks Nationa! Marine Sanntuary.
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NOAAFISHERIES

Southeast Region
Protected Resourges Divigion

Species Proposed for Listing
Under the Endangered Species Act

feinie

Federal actionagencies are encouraged o include species proposed for Nsting under the
Endangered Species Act{ESA) in thelr Section 7 consullation requests, Species thatare
propesed Tor listing are those which have beesr Tound to warrant federal protection underthe
E84, but a fival rule formally listing the spevies has notUyet published, By including these
gpecies moyour Section Teonsaltation, seinitiating consultation after the ESA hsting is Dinalized
sy ot be pecessary,

Formore information un species proposed for Heting underthe E8A, please visit:
St e s noaa rovprspecieg/esnionpdidate Wndiproposed
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U.S. Fish & Wildlife Service
IPaC Trust Resources Report

MNAME

GHCE
LOCATION

Galveston County, Texas
IPAC LINK

htips:/ecos. fws. govipac/project/
CSLQP-KBZYN-FCHMI-CM7A7-PG442Q

U.S. Fish & Wildlife Service Contact Information

Trust resources in this location are managed by:
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Texas Coastal Ecological Services Field Office

Endangered Species

Proposed, candidate, threatened, and endangered species are managed by the
Endangered Species Program of the U.S. Fish & Wildlife Service.

This USFWS trust resource report is for informational purposes only and
should not be used for planning or analyzing project level impacts.

For project evaluations that require USFWS concurrence/review, please return to
the IPaC website and request an official species list from the Regulatory Docu-
ments section.

Section 7 of the Endangered Species Act requires Federal agencies to "request
of the Secretary information whether any species which is listed or proposed to
be listed may be present in the area of such proposed action"” for any project that
is conducted, permitted, funded, or licensed by any Federal agency.

A letter from the local office and a species list which fulfills this require-
ment can only be obtained by requesting an official species list either from
the Regulatory Documents section in IPaC or from the local field office di-
rectly.

The list of species below are those that may occur or could potentially be af-
fected by activities in this location:

Birds

Attwater's Greater Prairie-chicken Tympanuchus cupido attwateriEndangered

CRITICALHABITAT
No critical habitat has been designated for this species. hitp://ecos fws.govitess public/profile/species-

Profile.action?spcode=B000C

Piping Plover Charadrius melodus Threatened

CRITICALHABITAT
There is final critical habitat designated for this species.
hilp/fecos fws goviiess public/profile/speciesProfile action?speode=B079

Red Knot Calidris canutus rufa Threatensd
CRITICALHABITAT

No critical habitat has been designated for this species.
hitp:/lecos.fws.qoviless public/profile/speciesProfile. action?spcode=BODM
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Mammals

West Indian Manatee Trichechus manatus Endangersd

CRITICALHABITAT
There is final critical habitat designated for this species. hitp:./ecos.fws.govitess public/profile/species-

Profile.action?spcode=AJ0Y

Reptiles
Hawksbill Sea Turtle Erstmochelys imbricate Endangered

CRITICALHABITAT
There is final critical habitat designated for this species. hitp:ffecos fws.govitess public/profile/species-

Profile. action?spcode=C00E

Kemp's Ridley Sea Turtle Lepidochelys kempi Endangerad

CRITICALMABITAT
No critical habitat has been designated for this species. hitp://ecos. fws.govitess public/profile/species-

Profile.action?speode=C000

Leatherback Sea Turtle Dermochelys coriacea Endangered

CRITICALHABITAT
There is final critical habitat designated for this species. hitp:/ecos fws govitess public/profile/species-

Frofile action?speode=CO0F

Loggerhead Sea Turtle Caretia caretia Threatensd

CRITICALHABITAT
There are both final and proposed critical habitat designated for this species.

hitp:ifecos fws.govitess public/profile/speciesProfile. action?spcode=C00U

Critical Habitats

This location overlaps all or part of the critical habitat for the following species:

Piping Plover Charadrius melodus
Final designated critical habitat hitp://ecos fws.govitess public/profile/speciesProfile.ac-
fion?spcode=B07S#crithab




299

APPENDIX D

Draft General Air Conformity Determination
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Diraft
General Conforinity Determination
Galveston Horbor Channel Extension
Post Anthorvization Change Report
Galveston Counly, Texas
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DRrRAFT
GENERAL CONFORMITY DETERMINATION
GALVESTON HARBOR CHANNEL EXTENSION
POST AUTHORIZATION CHANGE REPORT
GALVESTON CounTyY, TEXAS

Prepared for:
US. Brmy Corps of Engineers
Galveston Distict
F.O. Box 1220
Galveston, Texas 77H53-1229

Prepared by
PES&J
6504 Bridge FPoint Parlkoway
Suite 200
Austin, Texas 78730

March 2013

ATHINS
TEBPE REG. #F474

Frinfedton reoycied paper
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PROFESSIONAL ENGINEER STATEMENT

This Dreaft Geoeral Conformity Derermination. Document and. estimate of air contaminant emissions
{attachment). is released on 2003, wnder the authority of Ruben [ Velasquez, PE.,
Registration No. 69126, for the purpose of eualustion snd discussion. This preliminary dovument isnotto
beuged Tor consteuction; bidding, or permilling puuposes.

ATRING i TBPE REG. #7474
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1.0 INTRODUCTION

The Galveston Harbor Chasnel Extension Proeot 1 located on the upper Toxas woast at ihig ficith of
Galveston Bay in Galveston County, Texas, The project includes the Offshiore Reach {the common
Entrance Chonnel) snd the area botwoen the Bolivar Pentosula and Pelicin Tsland through Galveston
Harbor to the Gulf Tntracosstal Walerway, Galbveston Harbor Channelas theseparable chamnel branching
off the Houston Ship Channel, providing eniry fo the Port-of Galveston, Texas. The Galveston Harbor
Channel extonds in an cast-west divection from Bolivar Roads between Galveston and Pelican Islands for
about fourmiles (Figure'13

The 118, Avmy Corpe of Engineersy (LISACE hay prepared 5 Draft Environmental Assessment (EA) 1o
describe the environmental impects associated with deopening @ portion of the existing Galvestor Harbor
Channel from 40 Feet-to 45 foct wwan Tow tide. This chuneel improvement would increase navigation
efficiently for decp drafl vossdls coabling maximum oading, and would allow wers al e far end of
Calveston Hagbor Channel 1o take advantage of Tully Joaded vessdls. alleviating the curcent practices of
Hoht-loading, The project sponsor is the Poryol Galveswn,

This projesct, as a Federal antion, is subject fo e General Conformily Rule promulgated by the US.
Environmental Protection Agency {EPA) pursuant to the Clean Adr Act {UAAY, Section 176(¢H(1). The
rule mandatey that the Federsl government niol engabe in, Suppoit, or provide fnanzial assistance for
ficensing or permitiing, or spproving any-sctivity not-conforming to an spproved state implementation
plar. In Texas, e applicable play s e Texas State Ioplementation Plan (3IP) an EPA-approved plan
for-the regulstion snd enforcement of the Mational Ambient Aie Cuslity Standards (NAAQS) in cach air
quality region within the state,

This document represints this Diraft Gengral Conforsior Detormination prepared on behalf of the USACE,
Gialveston District, to- asscss whether air contaminant emissions that would sesult from the proposed
Galveston  Huwbor Chassel Hstemsion Projeot arg in conformity with the SIP for the
HowstondGalveston/Brazoris {HGB) coone nonatiaiomentares.

ATKING 1-4 TERE REG #7474
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Figure 1, Project Study Area

ATKING -2 TBPE REG. #F.474
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2.0 REGULATORY BACKGROUND - GENERAL CONFORMITY

Gengial Contonmy sslors o the process of svalusting plass, proganis, and projects 1 delsnmne and
demonstrate they meel the repbiemeniy of the CAA and e SIP. The Gensral Conformity Rule
catablishees confornuty i coordination with and as part ol the NEPA process, The Geneal Cordorsty
Rule is promulgatod by the EPA snd sudates that the Federal povernmunt 'noet engage in. support, vr
provide Ginsvcial assbdance for liceosing ov-pormitting, or :i;x;mwiﬂg any sctivity nol conforming to an
approved SIP. In Texas, the spplicable plan iz the Texas SIP, an EPA-ipproved plan for the regulation
and enforesment ol the NAAQS In-cech aw quality region within the state.

The purpose-of this General Conformity requirement ix to ensure Federal apencies consult with state and:
focal air quality districts 5o they bocome s of the project and il expecied air omissions and would
consider these anpected ewissions in thelr BIP emissions budgat. The General Conformity Rule ix
codified at Title 40:Code of Federal Regulations (0TE) Part 51, Subpart W, and Title 40-CFR Part 93,
“Irdermining Conformity of Federal Actions fo Siatoor Federal Bnplementation Plans.”

The CAA defings conformity to an implomentation plan 8 the npholding of “an implementation plan’s
purpose of climinating or neducing the severity and yumber of viekitions of the National Ambient Air
Quality Standards and sclileving expeditions atlanment. of such standards.” Conforming activities or
actions should not, wrough additional air polivtint wmissions. result in the following;

= Cause or contribute towevwewiolation of sny NAAQS inany ares;
s Incredse the frequency o severity of any existing viokstion o any MAAQS in dny area; o

s Delay timely stisoment ofany NAACS orinterion soission reductions: or otheemiledones inany
Hre,

Porsumnt fo the General Conformity Rule; o Fodersl ageneys g, the USACE, wust make a General
Conloemity Determiniatian for all Federal actions s nonattalrnent ansas whisre the toal enissiony of 2
nonattainment polldtant or dis precursors exeeeds fovels established by the regulatiens. For the HGR
nonatiainment arca, the threshold levelis 100 tons por yoar(ipy) for gither NO 0r VOC. In addition, even
i the total emisions of VOO or MO, do not excend the 100 tpy threshold levels, when the tolal emissions
of any poliutant from the Federal acfion reprosents 18 percent or more of a nonatfainment or maintenance
arca’s lotal anissions of These pollutends, then the action B defined as aregionally significant actionand 2
conformily defermination would bestill beapplicable. Oaly thosy air emissions of NO and VOU related
o the Federal sctiow, Lo, those contidersd 1o be maplemeinted by the USACE, should be-considersd in
iy General Conformily Determination.

FTKINS 24 TEPE REG #FA74
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3.0 APPLICABILITY

The proposed Galbvesion Hatbir Clisne] Bxtension Project will be located i Galveston County, Tekas,
This couty iz included in the eight county HOB orone nonallaiioment. arsa which 45 clasgified as
“migrginal™ dn e of de degrer of complisnce with the curent Shour ozone standord.  This
classification affecix facilitiey it generste the orone procumsors, oxides of NO,, and VOO, Assuch the
project is sebjeat fo the Generad Conformity Rule which applies to.all nonattainment and wwintenance
areas.

The propesed Galveston Harbor Channel Prtension Projeet was ovaluated based on the anticipated
equipment to be used and Kentification ol expocted sircomizminastcand estimated emission rates forthis
project. The emissions inventory included emissions swsociated with dredging of the channel and from
Tnd-based mobile sources that will be need during cxoavation of the dredged material placoroent arsa,
including: offroad. sarthemoving cpuipmend and onroad constntion, equipment.  Air confaminant
emissions associated with this equipment will be primasily combuston products fromafus bumed-inthe
enginss powering thiv squipmisnt,

Based on this ovaluation, i has been defermined thal & General Conformity Delermination for N0
emissions would he required For this project as emissions of NCK, are estimated 10 exceetd the 100 tons per
year spplicability thieshold for pencial condomuty. Emissions of YOU fiom the propossd projest are
exempt from & Genersl Conformity Determingtion because they are below the 100 ton per year episdions
threshold requiring such an analysis,
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4.0 AIR EMISSIONS INVENTORY

For the Genetal Conlorminty Deéteammaton, ai an smssions mveaniory was prepared Tor project-related
activities Tor the Gabveston Harbor Chapmel Fitension Project based on the schedule and other
assumptions a8 Jeveloped by the USACE. Aw comissions sstimates wers: calonlated wsing techniques
appropriste for o spenific emissiony ponersting gotivity or somme The basis, emission faetors, and
summary of emissions are atfached fo tldy docoment.

44 ProjectEmissions

Tt anticipaied et the project construction aciivities will begin and be completed in 2032, Projestair
contaminant emissions were-estimated based om projected squipment use snd scheduling of on-shore and
ngf-alivre Cotstoaitin senvin. Thi projedr sir stssions mventory imcluded siissions associned with
dredging vessels and cynipment, noewosd constrection. equipment; and on-road mobile sonrces, as
follows:

»  Dréduing vesicls'and equipaent ~inchided dicdess and suppoil iatinevissels
& Nonrosd constraction equipmient - inchided dozers, dragline, excavators, ste,
*  Oneroad mobile sowrces -inchded employvee commuter vehicles

Adp-contaminant emissions were estimated in tons per vear for each pioce of equipment based on the
eaupnent hoisepawer; fuel tpe, ard oipested operating hours in 2012, Detailed sinission calculations
are attached 1o fhis document.

444 Dredging Vessels and Equipment

Dredging emissions. included those. that would he expected 1o result from the use of tug boats and
miscellancous marine vessels fn support of the dredging activities. Adr smissions directly related with the
dredging cyuipment were caloilaiod on an annual basis based on the anticipatad Type of engine, activity,
homsepdwer, and antisipated hours of operation. Estimated iondssions wers based on th smission Tactor
algovithms reférenced from EPA s technical report “Analysis of Commercial Marine Vessels Emissions
and Fuel Consumption D" EPA 420-R-00:002, Pebroary 2000, This technical veport48 4 compilation
of engine and Tuel nsage test dats Trom various types of marime vessels ncluding buik»canim;, contdiher
ships, dredges; tankers, and tugboats. Bndssion Tactors were Jetérmingd based on s emission factor
algorithm wsed to celoulated air contaminmt smission rates for these emission sources. The emission
factor algorithm & applicable to oll sngine sizss sinee, according to the BPA's doonment, the omissions
datashowed nostatistivally significant difforence asoross sngine sives.
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4.1.2 Nonroad Construction Equipment

Adr vordaminant emissions from sowroad consirmction egeipment need Tor ‘ovshore excavation were
estimated based on the apbivipated type of oquipment, ackivity, howepowsr, and :aniicipated hours of
operation. The estimated nonroad construction emissions inehded thoss that-would be expected to resull
from: equipment used for onshore activities; tu, Glling, working, and compacting-of dredged material.
The eperstiest o congtruction wehicles {e.p., doyer, deaplme, sxcavator, ¢lo,) would generate air Smisgions
typical-of vehicles powered by dieschfoeled internal combustion engines. The estimate of emissions for
this. cquipment way based on emission factors genceafed using the EPA"s NONRGADZ003, This
somputer model may be wsed fo calealate emissions for many nonvosd equiprent: {ypes, calogorizing
them by horsepower rating and fToel type available for spﬁmii‘:c‘ yeass, fora specific geographic area, state,
or connty.

4.1.3 On-road Mobile Sources

Mobile source-emissions assoviated with the Galveston Flarbor Channel Extension Project constriction
would be gonerated From ‘emplopes commuter wehicles: Mobile orrosd omissions associated with
emplovee vehicles were calenlated vsing BPA MOBILES, 1 mobile source emissions model. A mix of
Tight duly gasoline vehicles and Tight duty gaseline rocks waw sssurded for the makeup of the eraplayes
vehicles. M average vomenule of 25 miles eacly way was assumed for each vebicle. The folabnumber of
miles traveled vguialed the sumber of wiles per tip swltiplied by the-fotal suiber of days of construction
activity times the number of vehicles.

4.2 GALVESTON HARBOR CHANNEL EXTENSION PROJECT -
SUMMARY OF NOy AND VOC EMISSIONS

For comparison with the thesholds defined in the Genoral Conformily Rule, the @immated snnual
emivsions of MO and YOO for the Gulveston Harbor Channel Extension Projest are summarized in Table
1. Emissions of carbos meovexide salfur diogide, and particulate matior are not vonsidered in the General
Ceonformity evaluation ax this area is v stiainment with the WAADS for each of those pollutants.

TABLE 1

GALVESTON HARBOR CHANNEL EXTEMSION PROJECT
SUMMARY OF NG, AND VOO EMISSIONS

{tons peryear)

2{232
i &3 1064
YOR 182

The estimate of VOO emissions Tor the Galvesion Harbor Chanihel Bxiension Project would nof exeeed
the conformity thieshold of W0 tpy for oither of these vears. Thersfore, a1 Geniral Conformuty
Determination for VOO smissions would vot be required for this project.
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The estimate of NOy emissions for the Galveston Harbor Channel Extension Project would exceed
General Conformdty theeshold {100 fpy) in 2002 and world require  General Conformity Determination.

4.3 MAINTENANCE DREDGING

After the extension of the channel is pompleted, the USACE antivipates the need Yo pedform mainfenance
dredging of the channel to remuve any shoaling thet has vecurved slier the construction perieds It is
anticipated that there will beno Incresse in the maintenance quantities front the edisting amotis; the
mainfenanss quanbily s estimabed bo be aboul-688,000 cubdc yards every 4 veus based on dradging of
about 162,000 cubic yards por vear.

A summary of the cstimated cmissions in tons. por vear resuliing From: the additional. maintenance
dredging equipment is shovnon Table 2. A detailed summary of emissions can befound in the attached
cnsission summary tables,

TABLE2
MAINTENANCE DREDGING - TOTAL ESTIMATED EMISBIONS

fir Piedaing Eguipment
Cordaminact  Emissions flone/vear)
e G.en
N T80
Phiys e 12
Pt g
Bl o]
WO 0.08

The Genersl Conformity rules speeifically exclude from: applicability maintenance <dredging where no
new depths.are required, applicable permits are secured, and disposal will be ot an approved disposal site:
Thevefore, a General ﬁmihlmiiy Tretermination for is project would not-include emissions from the
antivipated meinfomancy deedging activities.
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5.0 PRELIMINARY GENERAL CONFORMITY DETERMINATION

The proposed Galviston Harbor Channel Exisasion Projett would conlor 1o the spplicable SIP AL for
action: de in compliance o consistent with sl relevant requivementy and milestones contatned i the
applicable SIP. Under 40 CER Part 93, Sobpart B, “Delermaising Conformiity of Genoral Federal Actions
o State or Fedoral Implementation Plang,™ » Federal sction reguired 1o have a conformity determination
for & specific pollutant would be delermined o conform fo the SIP i i muets one of several requirements
in 40 CFR §93.158, “Criferia for Ditermining Conlormity of General Fedoral Actions.”

Based on evaluation of the proposed project deseription and the estimated afr quality emissions, it is
believed that project omissions can meet the roguirements of 40 CFR §93. 5 R@SHHENA). Thin section of
the Fedoral General Conformity Hade applics T an oxone nondttadmment ares, where the EPA has
approved 3 revision fo an area’s atfainment demonstration affer 1999, and the stale makes a defermination
that “the total of direel and indivet emissions From the-action, or-potion thereof, is determined by the
State agensy reeponsible for the apphicable SIP o result in 2 Tovelof emissions which, together withoalf
other emissions in the nonattsinment area, would not exceed the emissions budgets specified in the SIPY

The emissions budget Tor General Conformily purposes 1 defined in 40 CFRAE93.152. Tn-summary, the
crmissions budpet & that portion of Ui total allowable vinissions vsed as o basig for the latest approved
rewigion of the STP that iy allocated to mobile sonrces; sy siationsry source or class of stationary sources;
o mvy fedoral sction or clase of wutions; fo soy ohiss of ares sowoes; or o any subcategory of the
emissions inventory.

The General Conformity Doternusation i3 based on ths Bhoiw srong standard and the coretponding
attainment dates and de mindmiy levels. For the HGE sonattininment angy, the most recently approved SIP
revision fs the 2004 Mid:=Course Review SIP {TCED, 2004, based on altatnment of the: T-hour ozone
standard, and nssociated embsions trading programs approved by the EPA on 6 September 2006 (EPA,
2006}, In this 8IF, the emissions budgets For N0, and VOU are based on entissions inventories for 1999
updited Tor the year 2000, whereappropiiate, and projested to 2007,

As discussed in the 2004 SIP revision, nosroad mobile sovrees include avery broad calegory of nonroad
equipment that includes engines meunted on constoastion equipment. The Nonroad Mobile emissions
werkday budget for 2007 38 64,33 fons per day of N, and 5062 tons per-day of VOO (TCEQ, 20041,
The Yoproad Mohile cmissions nventory nclodes omissions from equipment associated  wilh
agncaital, sirciall, comimencial, cobstiucnhog, sound Supnort (‘aix'pﬂm, incustisal, lawn and sarden;
raifroad maintenance, logging, locomotives, oil and gos, reoreational, and recreational marine cquipment.
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5.1 GALVESTON HARBOR CHANNEL EXTENSION PROJECT
EMISSIONS COMPARED TO SIP EMISSIONS BUDGETS

For comparison tfo the 5IP Area Bomue Emdssions budpdt, e annual MO, emission rates estimated for
the Gabveston Harbor Channel Exfension Project may be summarized in ferms of fons per day and
compared to the SIP emissions budget ss shownon Table 3,

TABLE 2
GALVESTON HARBODRDCHANNE]L EXTENSION PROJECT — NOy EMISSIONS COMPARED TOSIR
2007
WEEKDAY NONROAD MOBILE SOURCE EMISSIONS BUDGET?

2012

Tons per Year TOR.4

Tons per Day 1.2

% 6F Nopoad Mokils 1.9%

Ernissions Budget

{54 50 vores par day)

TRCEG. 2004

&g shown on Table 2, WO, emisstony Tor-the Galveston Harbor Channel Extension Project non-road
siohile cquipment emissions wonkd teprosent less thaw two poroent of the SIP 2007 Noa-road Ewissions.
Budpet for WO,

5.2 PRELIMINARY GENERAL CONFORMITY DETERMINATION

Based on an ovalwtion of the proposed Galveston Hubor Channdl Extension Praject emisdions, it is
believed that the tolal emisstons of MO would reselb fa Tevel of emissions thal are well within the 2007
Nenoad Moble Enisiions Budast s e mos recently approved SIP tévision. As the Galveston Harbor
Channel Padension Project 45 nol unusoal n scope for an area like the HGB, i 4s. anficipated that
emissions from the project will beYoss then an inorease of 30 porcent of the VO and MO, cmizsions
fnventorioy for s entine HGR sonalloionsent wos, Therfors, omissions from the activitics sebject 1o the
USACE action are not considered regionally significant Yor pruposes of General Conformity, Becoause of
this, 1t is expected that embssions Bow the project constractionwill not:

»  Canse ar contiibuite to. nevi viclation of any PEM%QS iy arca;
*  Incresse the froquenoy arseverity o any existing violation ofany NAAQS In anyares; or

# Dielay el atsimnet o any NAADSE of interin eimission reductiond or other milestoned i any
aren.

Pursuant fo the General Conforodiy Bule (40 CFR Pact 93, Subpat B this Deall General Confornuty
Determination 1 being provided to demonstrate that the proposed Galveston Harbor Channel Extension
Projuct wilkcomply with the requirements of the Geaeeal ConBormity Rule and will be in-conformity with
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the SI7 As specilied w the Federsl Genseal Contuimity Rules, 40 CFR. 893 158GSHO(A), the sate
must make 4 determination that fhe fotal emizsions of MO, o VOO from the setion, or portion-thereof,
would resul i o level of smissions which, topetier with all vther emissions W the HOB nonstiainment
ared, would not sxcesd the smissions budgels specified in the SIP. Therefore. 31 s requested that the
TCEQ veview this deafl ansd provide a Tooval determination and confirmation, Onee written wonfirmiation
i received; this information will he relicd upon by the USACE as » bagis Yor making a Final General
Conformity Determioation for the proposed Galveston Harbor Channel Extension Project.
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Attachment

Tabular Summaries of Estimated Air Emissions
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APPENDIX A

List of Tables
Galveston Channel Extension Project

Emission Summaries/General Conformity

Table A-1. Annual Project Emissions Summary

Table A-2. -Sumrnary of Project Emissions Compared to 2002 Emissions Inventory
Table A-3. General Conformity Emissions By Source

Assumptions

Table B-1. Dredging Contract Schedule = Days pér Year

Table B-2. Dredge Equipment Engine Horsepower and Hours of Operation

Table B-3. Maintenance Dredge Equipment Engine Horsepovwesr and Hours of Operation

Dredge Equipment Emissions Calculations

Table C+1. Marine Engine Emission Faclors and Fuel Consumption Algorithms
Table C-2. Marine Equipment Load Factors-and Emission Factors

Table C-3. Dredyin Equipment Emissions

Table C-4. Dredging Eguipment Emissions - Maintenance Dredging

Construction Equipment Emissions Calculations

Table D-1. NOMRCGAD Equipment Emission Factors

Table D-2. Load Factors For Equipment Using Diesel or Gasoling
Table D3, Constiuction Equipment Emissions

Mobile Emissions Calcudations

Table E-1. Crew Size per Equipment

Table E-2. Emigsion Factors for' Employes Vehicles
Table E-3. Summary of Employes Vehicles Emissions
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Table C-1. Marine Engine Emission Factors and Fuel Consumption Algorithms
{In g/W-h, for all marine engines)y
Galveston Channel Extension Project

Statistical Parameter Exponent {x) Intercent {%} Costhoient {a}

o ki G 0.8378

NOy 1.8 04488 1258

PM 15 02651 0.00589

PM2.5 1.5 02561 0.0059

PMIO 1.5 0.2851 0.0069

80y nfa Q 23738

YOO (MG 1.5 0 o867

Notes:
1.} Al regressions but 80y are iy the farm af)
Emissions Rate {g/hp-hr} = {@"{Fractional Load)™ + b} * 0.7457
where the conversion Tactor of 07487 kKWhp is used to caloulate the emission factor in gfhp-hr

2y Fractional Load Is-equal toactual engine oulput divided by rated engine oulpuk

3. The 80, regression {s'ihe form:gh
Emissions Rate (g/hp-hr} = a*{Fuel Sulfur Flowin gihp-lui+ b
where Fuel Sulfur Flowis the Fuel Consurmption times the sulfur sontant of thee Tust;
Thie gLifur cortent for the fuel consurnption regrassion was setto 3300 parts per million (033 wi%)

4y Fuel Consumption {gffip-hi} = {14,142 / {Fractional Load) + 208.717) * 0.7457
& yn/ais not applicable, wis is not statistically slgnificant.
6.} All information shown abiove is detailed in Table 51 of the EPA technical report "Analysis of

Commercial Marine Vessels Emisslons and Fusl Censumption Bete", EPA420-R-00-002;
February 2000,
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Table D-2. Load Factors For Equipment Using Diesel or Gasoline

Load Factor®

SCC Code Equipment Dx;gmi Gasoline
[220005010 {Aenal Litte 24 5%
22xx00B0ME  JAoriculivrad Tractor 5859 652%
2200068015 [Air Compressors 43% S6%
PxD01030 Al Terain Vehicles A2% 100%
22002033 |Bore/Drill Rigs 43%: T9%
Cement & Motar Mixers 43% 58%
ChippersiStump Grinders 43% 8%
Conerete/industrial Saws 50%. 8%
045 _{Cranes 43% A%
Crawier Dozers!| ractor 5% BO%
22002054 1Crushing/Procesing Equipment 43% 85%
226002078 |DumpersiTenders 21% 1%
22002038 1Excavators 58% K%
22007015 IFellers/Bunchers/Skidders 589% T0%
22wanl03020 IForklifts 58% 0%
[200008020 |Gas Compressors A3% 85%
|22xx006ﬂ95 Gengrator Sete 3% 58%
22002048 {Graders 59% 540%
2008050 |Hydro Power Units 43% 56%
220004088 {Lawnand Garden Tractor 43% S45%
22002081 Off-Highway Trick 59% 80%
2Ro00207E  10H-Highway Tractor 55%: 0%
22004056 1Other Agricultural Bgulpment 5% 56%
220002081 10ther Construgtion Equipment 58% 48%
22POS040 [Other General Indusinal 43% 84%
L0800 1Other Material Handling 21% 53%
Izzxxzmma avers 58% 56%
22002021 {Having Equipment 58% 58%
22xx002008 Plate Compactors 43% S5%
220006030 |Pressure Washer 435, 85%
Zax0B0N0 Punps 43% 89%
ngxmﬁ%ﬂ Refrigeration/AC 43% 46%
Sheit2015 [Hollers 50% 82%
22002057 Rough Terrain Forklifts 59%. 5%
220002063 1Rubber Tire Dozer 59% 5%
22002060 [Rubber Tire Loader 59% 1%
20002018 [Scrapers 58% 0%
220002072 15kid Steer Loader 1% 58%
220001060 | Specially Vehivla/Carls 21% 58%
lEQm{m?BE% Surfacing Equipment 59% 49%
22xx003030 18weenersiSorubbers 43% T1%
! Tampers/Rammers 4A%% 55%
70 {Terminal Tractors S0%: T5%
22xx00B040 [Tillers » 8 hp 0% T1%
220004028 ‘TimmeriEﬂger!Bmsh LLgter 43% 1%
220002066 1 Traclor/Loader/Backhoe 21% 48%
P2xx002030 {Trenchers 50% 58%
|:2:2x::xa:&e:0:25 Welters 1% Ba%

1. Load Factors from Appondix & of #eds

Life &

[ Activity, and Load Facior

Vadues for Nonrogd Engine Emissions Moduling BFA Offics of Adv sod Radiation Report
Tmber NE-0050, Decenber 2002
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Table E-1. Crew Size per Equipment
Galveston County Extension Project

Emplovess

Dred@ Crew
48

5:.'3_1:&9 rhead Dredoe N
Other
Cutterhead Bhore. | Construction

Crew Eguipment
8 28

Table E-2. Emission Factors for Employee Vehicles
Galveston County Extension Project

EPA Emisson Factor {(g/mile}
Gounty | Typeof Vehicle | Category' | €O° NOxX” WOC
Gatveston Cars LOGY 817 0.395 0488
Pickups LDGTY B85 0508 £.504

Motes

1. LEGV=light duty gasalibefuslad vehicles designated for ransport of Up o 12 peaple
LDGTi=lght duty gasoline-Tueled trucks with-a gross vehicle weight (GVW] rating of 8000

poungs or less

2 Emission factors for CQ, NOx,.and VOO are from MOBILES 2 run using Gaelveston Courty input

file, "0BgIE30a. 1", which can be found onthe TCEQ FTP slfe:
fipftp tosg state i us/pub/OEPANTADModsaling/Mobile, EIHGBIMER20007

Table E3. Summary of Employee Vehicles Emissions
Galveston County Extension Project

NED Alternative
Blailly Travel Annual
Project EPA. | Vehicles Total Days Travet Annial Emissions :
Year Tge of Vehicle | Category]  {/da VIITY days/ VNI iy} (= NO, VoG
9z Cars LOGY 26 50.0 198 254.800 17329 01109 09365
Pickuﬁ LQGT’E @ 5{3‘.9 4 ,,528 254, 800 18677 {}.‘FE‘% 0. 1418
Totals 26007 02531 0378
Tates:
L, Fotad VT o b ST nvies/day round el

2. Sl teav
3. Armusl ayivsions

vily velinlos * Total VAT * Travel dawaivr
raisston frofor ™ Anvead travel ™ TBUS3E grames & Hoa 70000
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Table A-1. Annual Project Emissions Summary
Galveston Channel Extension Project

TONS PER YEAR
Year 2012 co NOy PM, 5 PMy, S0, vac
[Dredge & Stppor Equipment | 1205 | 10536 | 230 252 | 1747 | 195 |
Constraction Equipment 1,98 080 0.03 0.03 0.0023 0.087
Emploves Vehicles X260 g_ 25 . o e i 2_§___
TOTAL] 17. 108,41 247 2.58 17.48 1.62
-Annual Maintenance Dredgin
TONS PER YEAR —
Year 2012 cO NOy PMa s PMyo S0, QG
{Dredge & Support Equipment 0.00 7.50 R 0.19 1.1 009

Table A-Z. Summary of Project Emissions Compared to 2002 Emissions Inventory
Galveston Channel Extension Project

2002 EMISSION INVENTORY

TONS PER YEAR
CO NO, Phas Pile S0, Voo
1,101,803 35?,3?_3_ 5‘9‘,155 325,055 155,513 254,’1_2_2_

1% of Brazoria County

2.03% 0:21% 0.00%

0.02% 1%

0%
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Table #-% Gensrat Contormity Emissions By Sowce
Gatveston Chonnel Extension Project

S

e
TR LR

Yaur el 10, Yool Biriplives Vablatis VG Totat
FZ TS T T 1 T T EICES i T T e R

Tabile B-1. Dredging Contract Schedule - Days per Year
Gatveston Channel Extension Project

Bredging : Dredging Fear
Drgration | Duration | Contract Contract 22
fonths | Days Start Finish da
< 2 Al i ekl 188

(+]
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APPENDIX E

Notice of Availability for the Environmental Assessment, Galveston
Harbor Channel Extension, Post-Authorization Change Report,
Galveston County, Texas
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0, BOX 1218
GALVESTON, TEXAS 776531229

May 10, 2013

DEPARTMENT OF DEFENSE
Department of the Army; Corps of Engineers

Notice of Availability for the Environmental Assessment, Galveston Harbor Chuannel
Extension, Post-Authorization Change Repor{, Galveston County, Texas

AGENCY: Department of the Army, U.S. Armmy Corps of Engineers, Depariment of Defense;
Texas Commission on Environmental Quality

ACTION: Notice of Availability and Joint Public Notice

SUMMARY: The U.8. Armmy Corps of Engineers (USACE), Galveston Distriet announces the
release of the Draft Post-Authorization Change Report (DPACR), the Drafi Envirommental
Assessment (DEA), and the Draft General Conformity Determination (DGCI), and their public
comment periods, for the Galveston Harbor Channel Extension Project, Post-Authorization
Change Report.

PURPOSE: This public notice is to inform interested parties that the U8, Amy Corps of
Engineers (USACE), Galveston District {the District) has prepared a Draft Environmental
Assessment (DEA) in accordance with the National Eovironmental Policy Act (NEPA), Public
Law 91-190, and regulations for implementing the Procedural Provisions of the NEPA, 40 Code
of Federal Regulations 1500-1508. This notice is being distributed to interested State, Federal,
and local agencies, private organizations, and individuals in order to assist in collecting facts and
recommendations concerning the tentatively recommended channel improvements to extend the
fimits of the existing authorized 45-foot deep Galveston Harbor Channel for a distance of 2,571
feet to reach the end of the limits of the anthorized and currently maintained 40-foot portion of
the channel.

PROJECT LOCATION: The approximately 4-mile-long Galveston Harbor Channel is
included in the Galveston Charmel Reach of the Houston-Galveston Navigation Channels
{HGNC), Texas, Project, and provides entry to the Port of Galveston located on the upper Texas
coagt near the mouth of Galveston Bay in Galveston County, Texas.

PROJECT DESCRIPTION: Tentatively recommended channel improvements would deepen
the 40-foot deep by 1,085-foot wide segment of the CGalveston Harbor Chamnel from Station
20000 (near POG Pier 38) to Station 2243571 (near the Pelican Island Bridge) to a 45-foot deep
by 1,075-foot wide channel. The proposed project, referred to as the Galveston Harbor Channel
Extension, would be consistent with the newly deepened -45 feet mean low tide (MLT)
Galveston Harbor Channel dimensions. The channel modifications would increase efficient
movement of deep-draft vessels transporting commodities to dock facilities located along this
terminal section of the Galveston Harbor Channel.
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NEED FOR WORK: The tentatively recormmended channel improvement would address the
navigation inefficiency that exists within lagt 2,571 feet of the Galveston Harbor Channel by
despening the -40 foot MLT section of channel to be consistent with the rest of the existing -45
feet MLT Galveston Harbor Channel. -Deepening the channel would allow vesyel operators and
shippers to fully realize the economies of seale of fully loaded vessels that are curvently light
loaded inbound and outbound due to channel depth constraints, Vessel operators and shippers
would be able to transport larger volumes of goods on more fully loaded or deeper draft vessels,
which wonld improve shipping productivity by moving cargo faster, safar, and more efficiently
with less energy expended and producing less poliution.

PRGP{}SED WORK: The Tenfaﬁveiy Recommended Plan m&is@sﬁf channel improvements
to deepen the 40-foot deep by 1085-foot wide segment of the Galveston Harbor Channel from
Station 20+000 {near POG Pier 38} to Station 22+571 (near the Pelican Island Bridge) to a 45-
foot deep by 1,075-foot wide channel{Figure 3).  Channel improvements would be constructed
using a cutter head, hydraulic pipeline dredge, fom its existing depth of -40-foot MLT to a depth
of -45 feet MLT to be consistont with the rest of the channel. Advanced maintenance and
allowable over-depth would remain at the current requirement of 3 fect and 2 feet, respectively,
such that the maximum channel depth following periodic maintenance would not exceed ~50 Toct
MLT. Side slopes would be constructed at a slope of 1V:3H (1 foot vertical to 3 foot horizontal)
and maintained at 1V:2H, which is consistent with maintenance of the remainder of the exigting -
45.-foot MLT project. Channel dredging to construet the -45-foot MLT project-would generate
513,800 cubic yards {cy) of new work muaterial, mnszsnag of primarily firm to stiff clays of high
plasticity. The dredged material would be ;alaced in the upiané confined Pelican Island
Placement Area (}’A}

COMPLIANCE WITH LAWS AND REGULATIONS: This proposed plan is being
coordinated with the U8, Fish and Wildlife Service (USFWS), National Marine Fisheries
Service (NMFS), and other Federal, state, and local agencies. Informal consultation procedures
have begun with the USFWS and NMFS in compliance with the Endangered Species Act, as
amended, Our initial defermination is that the proposed action will mxt have: my adx@ar«:e Impacts
on threatened or endangered specics,

Essential F:sk Habitat: This notice initiates Essential Fish Habitat consultation wqmremm&s of
the Magnuson-Stevens Fishery Conservation and Management Act, Our initial determination is
that the proposed action will not have a substantial adverse impact on Bssential Pish {labitat or
federally-managed fisheries in the Gulf of Mexice. Our fingl determination relative fo project
impacts and the need for mitigation measures is subject to review by and coordination with the
NMFS.

Texas iamw{ on Emwmrzmanmf szkfy (TCEO) Wawr Quality Eﬁrﬁﬁmﬁmﬂ The propesed
dredged material placement plan will also be evaluated with regard to the requirements of Scction
404(b)(1) of the Clean Water Act. Water quality certification has been mqn&sted :&f}m the Texas
Commission on Environiental Qua}ﬂy {TCEQ).

Draft General Conformily: As fequired by the Clean Air Act, the anm;men’iai Pwtemﬂn‘
Agency (EPA) has promulgated rules to ensure that Federal actions conform to the appropriate
State hnplemcntatwn Plan (SIP} The General Conformity Rule {40 CFR i’m 51, Subpart W)



332

applies to Federal actions; within maintenance or nonattainment aress. Pursuant to Section 176
of the Clean Air Act Amendments of 1990, the USACE has prepared a document entitled, "Drafi
General Conformity Determination, Galveston Harbor Channel Extension, Post ‘Authorization
Change Report, Galveston, Texas” {Appendix E-of the DEAJ, This document is hereby noticed
for public comment and will-be suhmitted by the USACE to the TCEQ and EPA concurrently
with this DEA. As part of the General Conformity process, the USACE is making this document
available to the public for review and comment for a period of 30 days. During this time, the
USACE will consult with the TCEQ and the EPA seeking conenrrence that emissions from the
Tentatively Recommended Plan. are conformant with the SIP for the Houston-Galveston-
Brazoria ozone nonattainment arca, Once writien confirmation is received. from the TCEQ and
the EPA, the USACE will prepare a Final General Conformity Determination for the proposed
project. The Tentatively Recommended Plan. is expected to increase ‘air emissions in the
Houston-Galveston - Air Quality Control Region, which is currently. classified as a marginal
nonattainment area for ozone. An analysis of estimated emissions associated with the proposed
project indicates that there may be shori-term irpacts on air guality in the immediate vicinity of
the pmjet;t ared, -but no long-term -impacts. are. expected. However, the cstimated project
emissions of nitrous c«mdes {Nﬁx} are ex;wcwd tn exceed the conformity threshold of 100 tons
per-yesr.

Other Agency Authorizations; B is also cur preliminary determination that the proposed action is
consistent with the Texas Coastal -Management Program (TCMP) . to the miaximum  extent
practicable, The proposed work was coordinated with the Texas State Historic’ Preservation
Officer (SHPO).. The SHPO concumed that the proposed channel deepening portion of the
project would have no effect on historic properties and that the ympﬂsed upland PA. has no
potential to effect historic properties.

The fai!mmng is a st of Federal, Statﬁ, and Jocal agencies with whxch these activities ate being
coordinated:

S, Emir{)mnmtal Fmtecﬁm Agency, Region 6 -
1.8, Department of Commerce
U.S. Departinent of the Intetior
Eighth Coast Guard District ‘ ‘
Budget and Planning Office, Giﬁw m‘“ the Gf:wemur of “fexas .
Texas Historical Connuission -

o Texas Parks and Wildlife Departmem
Texas Convnission on Brvironmental Quality
Texas General Land Office
 The Texas Office of State-Federal Relations

. Texas Department of Tratisportation

‘Texas Water Development | Bﬁm'd
Port of Galveston

STATE WATER QGUALITY CERTIFICATION: TCEQ certification is reguired. ' The TCEQ
is reviewing the proposed project unider Section 401 of the Cléan Water Act and v accotdance
with Title 31; Texas Administrative Code. Section 279.1-13 to determine if the work would
comply with: Smte water quality standards. By virtue of an agreement between the U.S. Ay
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known interested persons-that there is pending before the TCEQ ‘& decision’ on water quality
certification under such act. .Any comments concerning this work may be submitted to the Texas
Commission on Environmental Quality, Attention: Water Quality Division, MC-150; P.O. Box
13087, Austin, Texas 787113087, The public comment period extends 30 days from the date of
publication of this notice. - A copy of the public notice with a description of work is madt,
available for review in the TCEYs Austin office,

The ICBQ may conduct a public meeting to consider all comments »:omemmg water quahty if
requested in writing. A request for a public meeting must contain the following information: the
name, maailing address, and’ telephﬁne number. of the person making. the request; a brief
description of the interest of the requester, or of persons represented by the requester; and a brief
dﬁbcmptxcm of huw the project would adversely affect such interest,

EVALUATION FACTORS: The decision whether to proceed’ wﬁh the proposed action will be
based on'an evaluation of the'probable impact of the proposed activity on the public interest,
That decision will reflect the national concern for both: pmtermm and "utilization of 1mp0rtant
resources as weﬂ a5 puhlxc and em ironmental safety and economic oancems

ENVIR(}NMENTAL DOCUMENTATION: The work descrsbed in-this n{)twe represents a
change fo the existing project. A preiumnary teview of this proposed plan indicates that an
Environmental Tmpact Statement (EIS) is not required. This preliminary deternination of EIS
requirement will be changed i information brought forth in the coordination process is of a
significant nature.  Based on this determination, a DEA has been prepared. - The DEA assesses
potential impacts 10 the huinan aud natural environment that would result fmm the proposed.
project.. The document is available cnline at

hittp/fwanw. swg usace.army, nﬂfﬁnsmem‘%ﬁhl}ﬁ?lanmn Emf;mnment&iBranchfl)mumemsfm}’

ublicReview.: aSPX. o

PUBLIC COMMEN’I“ The USACE is s:slmmnn comments fmm the pubhc Federal, state, and
local agencies and officials, Indian tribes, and other intevested parties in order to consider and
evaluate the impacts of this pmpmed activity. Comments will be considered in the evaluation of
impacts on endangered species; historie properties, water quality, general énvironmental effects,
and other public interest factors. Comments will be used in preparation of the Final EA pursuant
to NEPA. Comments are also used to determine the overall public mimsst of the pmpas@d,
amwty .

P@rsans desiring to express theirviews or provide information to be wnsxdered in evaluating the
impact of this work and the fﬂtum mmmeﬁance opamuﬁns are requested 10 meul their comments
to: :

Digtriet Englneer . 0
' U.S. Ammy Engineet: District, Galveston -
ATTN: CESWG-PE-PR.
P.O. Box 1229 .
Galveston, Texas 77553-1229
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The comments should make specific reference to Public Notice No. HGNC- 1301/ The USACE,
Galveston District will ‘accept: written public comiments.on the DFEA and the D(}CD from May.
10, 2013 thmugh June 1{} 201 % Cwmwms on the })FA and the: DGCD must be posimarkcd by
June ii} 2613 ; £ ‘ ; :

Any pm@ﬂ wlm hag an m!:e:mst that may he afi’mteé by tlns actmn ma.y mquest a pubhc hearmg :
The request must be submitted i in writing within 30 days of the date of this notice and must
clearly set foﬂh the: m‘ter%t that may be: ai’faawd and the maxmar i which the mterest may be

FOR FUR’I’HER INFGRMATI@N C()NTACT Quesﬁm*& abwt thf: pmposed actmn and the ‘
DEA may be referred to Ms. Andrea Camnzam at (409) ’?66»6346 or by maﬂ atloon ;
andrea eaianzam@usaee axmy;:ml SR -

Ciuef Plammg, Eﬁv&ronmemal
-and Regulatory Division
Galveston District -+
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APPENDIX F

Evaluation of Section 404(b)(1) Guidelines



336

EVALUATION OF SECTION 404(b)(1) GUIDELINES
(SHORT FORM)

PROPOSED PROJECT: Galveston Harbor Channel Extension
Project, Feasibility Study, Galveston County, Texas.

Yes

No*

1. Review of Compliance (230.10(a)-(d))

A review of the proposed project indicates that:

a. The placement represents the least environmentally damaging practicable alternative and,
if in a special aquatic site, the activity associated with the placement must have direct ac-
cess or proximity to, or be located in the aquatic ecosystem, to fulfill its basic purpose (if
1o, see section 2 and information gathered for EA alternative).

b. The activity does not appear to:

1) Violate applicable state water quality standards or effluent standards prohibited
under Section 307 of the Clean Water Act;

2) Jeopardize the existence of federally-listed endangered or threatened species or
their habitat; and

3) Violate requirements of any federally-designated marine sanctuary (if no, see sec-
tion 2b and check responses from resource and water quality certifying agencies).

c¢. The activity will not cause or contribute to significant degradation of waters of the U.S,
including adverse effects on human health, life stages of organisms dependent on the
aquatic ecosystem, ecosystem diversity, productivity and stability, and recreational, aes-
thetic, an economic values (if no, see values, Section 2)

d. Appropriate and practicable steps have been taken to minimize potential adverse impacts
of the discharge on the aquatic ecosystem (if no, see Section 5)

Not Appli- | Not Signif-
cable icant

Significant®

2. Technical Evaluation Factors (Subparts C-F)
(where a “Significant’ category is checked, add explanation below.)

a. Physical and Chemical Characteristics of the Aquatic Ecosystem
(Subpart C)

1) Substrate impacts

2) Suspended particulates/turbidity impacts

3) Water column impacts

4) Alteration of current patierns and water circulation

5) Alteration of normal water fluctuation/hydroperiod

6) Alteration of salinity gradicnts

P e ] A

b. Biological Characteristics of the Aquatic Ecosystem (Subpart D)

1) Effect on threatened/endangered species and their habitat

»

2) Effect on the aquatic food web

»

3) Effect on other wildlife (mammals, birds, reptiles and am-
phibians)
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Not Appli- | Not Signif-
cable fcant Significant*

2. Technical Evaluation Factors (Subparts C-F)
(where a ‘Significant’ category is checked, add explanation below.)

¢. Special Aquatic Sites (Subpart E)

1) Sanctuaries and refuges

2) Wetlands

3) Mud flats

4) Vegetated shallows

5) Coral reefs

P A A e A

6) Riffle and pool complexes

d. Human Use Characteristics (Subpart F)

4

1) Effects on municipal and private water supplics

2) Recreational and Commercial fisheries impacts X

3) Effects on water-related recreation X

4) Acsthetic impacts X

35) Effects on parks, national and historical monuments, national
seashores, wilderness areas, research sites, and similar preserves

3. Evaluation of Dredged or Fill Material (Subpart G)

a. The following information has been considered in evaluating the biological availability of possible
contaminants in dredged or fill material (check only those appropriate):

1) Physical characteristics X

2) Hydrography in relation to known or anticipated sources of contaminants

3) Results from previous testing of the material or similar material in the vicinity of the project X

4) Known, significant sources of persistent pesticides from land runoff or percolation

5) Spill records for petroleum products or designated (Section 311 of Clean Water Act) hazardous X
substances

6) Other public records of significant introduction of contaminants from industries, municipalities X
or other sources

7) Known existence of substantial material deposits of substances that could be released in harm- X

ful quantities to the aquatic environment by man-induced discharge activities

8) The material to be placed in the water consists of sand and rock. The material is considered to
be exempt from contaminant testing.

List appropriate references:

F-2
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Yes

No

b. Anevaluation of the appropriate information in 3a above indicates that there is reason to
believe the proposed dredge or fill material is not a carrier of contaminants, or that levels
of contaminants are substantively similar at extraction and placement sites and not likely
to degrade the placement sites, or the material meets the testing exclusion criteria.

4, Placement Site Delineation (230.11(f))

priate);

a. The following factors as appropriate, have been considered in evaluating the placement site (check only those appro-

1) Depth of water at placement site

2) Carrent velocity, direction, and variability at placement site

3) Degree of turbulence

4) Water columm stratification

5) Discharge vessel speed and direction

6) Rate of discharge X
7) Fill material characteristics {constituents, amount, and type of material, settling velocities) X
8) Number of discharges per unit of time X
9) Other factors affecting rates and patterns of mixing (specify)

List appropriate references:

1) not applicable

Yes No
b. Anevaluation of the appropriate factors in 4a above indicates that the placement site X

and/or size of mixing zone are acceptable.

F-3
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5. Actions to Minimize Adverse Effects (Subpart H)

All appropriate and practicable steps have been taken, through application of recommenda-
tions of 230.70-230.77 to ensure minimal adverse effects of the proposed discharge. X

List actions taken:

1) The placement area (PA) to be used is an existing upland confined PA disposal site
that has been used previously for dredged material discharge for the Galveston Harbor
Channel.

6. Factual Determination (230.11)

A review of appropriate information as identified in items 2-3 above indicates that there is
mimimal potential for short- or long-term environmental effects of the proposed discharge
as related to:

. Physical substrate at the placement site (review Sections 2a. 3, 4, and 5 above)

. Water circulation, fluctuation and salinity (review Sections 2a. 3, 4, and 5)

d. Contaminant availability (review Sections 2a. 3, and 4)

. Aquatic ecosystem structure and function (review Sections 2b and ¢, 3, and 5)

a
b
¢. Suspended particulates/turbidity (review Sections 2a. 3, 4, and 5)
¢
f

. Placement site (review Sections 2, 4, and 3)

g. Cumulative impacts on the aquatic ecosystem

LIRS R I ] B I

h. Secondary impacts on the aquatic ecosystem

7. Evaluation Responsibility

a. This evaluation was prepared by: Andrea Catanzaro
Position: Environmentat Lead/Biologist
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8. Findings {theck only those appropriste)

a. The proposed placement site for discharge of or Bl material conplivs with the Section 404001
Guidelines.

b. The proposed placement site for discharge of dredged or il material complies with the See-
tHon 4G Guidelines with the inclusion of the Iallowing conditony:

List of conditions:
1§ Not Applicable

& The proposed plscement site for discharge of dredped or Slhmaterial does not comply with the Seetion |

40446313 Guidelines for the following reasonfs):

1} There s & less domaging practicable alternative

2} Thie proposed dischares will rosslt In significens dogradation of e squatle scogyuten

3} The proposed discharge doss not include all practicable and appropriste measures fo mdnimize

potential harm to the aguatic coosystom

/8 A b b BOrn

CAROLYN MURPHY
Chief, Environmental Section

Date *

NOTES:
&
not be in sompliance with the Section 404(B)( 1) Guidelines.

A viegative, sipnificant, or unknowst response indieates that the permit application may

Megative responses to theee or more of the compliance eriteria at the prelininary siape
indicate that the proposed prajects may not be evaluated using this “short form™ prove-

dure, Care should be used in assessing pertinent 1
ftoos Za-c before completing the final review of complisnce,

rtions of the technical vformation of

Negative response to ohe of the sompiliance celteris ab the Bnal stage Indicates that the

proposed project does not cooply with the Guidelines, If the sconomics
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APPENDIX G

Texas Coastal Management Program Consistency Determination
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COMPLIANCE WITH GOALS AND POLICIES - SECTION 501.25(a)«(f)
DREDGING AND DREDGED MATERIAL DISPOSAL AND PLACEMENT

GALVESTON HARBOR CHANNEL EXTENSION
GALVESTON COUNTY, TEXAS

Section 501.25 Dredging and Dredged Material Disposal and Placement

(a) Dredging and the disposal and placement of dredged material shall avoid and otherwise
minimize adverse effects to coastal waters, submerged lands, critical areas, coastal shore
areas, and Gulf beaches to the greatest extent practicable. The policies of this subsection
are supplemental to any further restrictions or requirements relating to the beach access and
use rights of the public. In implementing this subsection, cumulative and secondary adverse
effects of dredging and the disposal and placement of dredged material and the unique char-
acteristics of affected sites shall be considered.

Compliance: Material dredged from the Galveston Harbor Channel Extension will be
taken from the existing channel footprint. Dredged material will be pumped by pipe-
line and hydraulic pipeline dredge to Pelican Island Placement Area (PA), an existing
confined, upland PA. All critical areas, shore areas, and Gulf beaches are avoided.

(1) Dredging and dredged material disposal and placement shall not cause or contrib-
ute, after consideration of dilution and dispersions, to violation of any applicable surface
water quality standards established under subsection (f) of this section.

Compliance: There are no contaminants in the project area based analysis of water
and sediment quality data as presented in Sections 3.13 and 4.8 of the Environmental
Assessment for this project. No water quality standards will be violated by this project.

(2) Except as otherwise provided in subparagraph (D) of this paragraph, adverse ef-
fects on critical areas from dredging and dredged material disposal or placement shall be
avoided and otherwise minimized, and appropriate and practicable compensatory mitiga-
tion shall be required, in accordance with subsection (h) of this section.

Compliance: Material dredged from the Galveston Harbor Channel Extension will be
performed within the existing channel footprint. Dredged material will be pumped by
pipeline and hydraulic pipeline dredge to Pelican Island PA, an existing confined, up-
land PA. All critical areas will be avoided.

(3) Except as provided in subparagraph (D) of this paragraph, dredging and the dis-
posal and placement of dredged material shall not be authorized if:
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(A) there is a practicable alternative that would have fewer adverse effects on
coastal waters, submerged lands, critical areas, coastal shore areas, and Gulf beaches, so
long as that alternative does not have other significant adverse effects;

Compliance: All channel deepening alternatives fall within the existing federally-main-
tained channel footprint, and, thus, involve the same degree of minor temporary im-
pacts to affected resources. Placement alternatives involving beneficial use (BU) of
dredged material to create tidal marsh were considered, but costs for implementing BU
alternatives were several times in excess of the base placement plan.

(B) all appropriate and practicable steps have not been taken to minimize ad-
verse effects on coastal waters, submerged lands, critical areas, coastal shore areas, and
Gulf beaches; or

Compliance: All practicable steps, including upland placement to the extent practica-
ble, utilization of existing PAs, and minimum channe! footprint to meet the project
needs have been taken to minimize adverse affects on these resources.

(C) significant degradation of critical areas under subsection (W(1)(G)(v) of
this section would result.

Compliance: Critical areas are avoided and degradation of such areas is not anticipated
as a result of the proposed project.

(4) A dredging or dredged material disposal or placement project that would be pro-
hibited solely by application of subparagraph (C) of this paragraph may be allowed if it is
determined to be of overriding importance to the public and national interest in light of eco-
nomic impacts on navigation and maintenance of commercially navigable waterways.

Compliance: Dredging and placement is not precluded by paragraph (C), as noted
above.

(b) Adverse effects from dredging and dredged material disposal and placement shall be
minimized as required in paragraph (1) of this subsection. Adverse effects can be minimized
by employing the techniques in this paragraph where appropriate and practicable.

Compliance: Adverse effects of dredging and dredged material placement as described
in this EA have been minimized as described under "Compliance” for paragraph (1)
of this subsection. The project has been cited and sized to optimize plan performance
while minimizing environmental impacts and cost.

(1) Adverse effects from dredging and dredged material disposal and placement can
be minimized by controlling the location and dimensions of the activity. Some of the ways

to accomplish this include:

(4) locating and confining discharges to minimize smothering of organisms;
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(B) locating and designing projects to avoid adverse disruption of water inun-
dation patterns, water circulation, erosion and accretion processes, and other hydrodynamic
processes;

(C) using existing or natural channels and basins instead of dredging new
channels or basins, and discharging materials in areas that have been previously disturbed
or used for disposal or placement of dredged material;

(D) limiting the dimensions of channels, basins, and disposal and placement
sites to the minimum reasonably required to serve the project purpose, including allowing
Jor reasonable overdredging of channels and basins, and taking into account the need for
capacity to accommodate future expansion without causing additional adverse effects;

(F) discharging materials at sites where the substrate is composed of material
similar to that being discharged;

(F) locating and designing discharges to minimize the extent of any plume and
otherwise control dispersion of material, and

(Gjavoiding the impoundment or drainage of critical areas.

Compliance: Construction and maintenance dredging for the deepening project will
be performed within the existing footprint of the federally-maintained channel. All con-
struction and maintenance material will be discharged directly into the Pelican Island
PA, which is an existing confined, upland PA used for maintenance dredging of the
existing project. Impacts to benthic marine organisms during construction and mainte-
nance will be minor and temporary. No impoundment or drainage of critical areas will
occur. No new channel are required to access the existing PA.

(2) Dredging and disposal and placement of material to be dredged shall comply with
applicable standards for sediment toxicity. Adverse effects from constituents contained in
materials discharged can be minimized by treatment of or limitations on the material itself.
Some ways to accomplish this include:

(4) disposal or placement of dredged material in a mammner that maintains
physicochemical conditions at discharge sites and limits or reduces the potency and availa-
bility of pollutants;

(B) limiting the solid, liquid, and gaseous components of material discharged;

(C) adding treatment substances fo the discharged material; and

(D) adding chemical flocculants to enhance the deposition of suspended partic-
ulates in confined disposal areas,

Compliance: There are no contaminants in the project area based analysis of water
and sediment quality data as presented in Sections 3.13 and 4.8 of the Environmental
Assessment for this project.

(3) Adverse effects from dredging and dredged material disposal or placement can be
minimized through control of the materials discharged. Some ways of accomplishing this
include.

(A) use of containment levees and sediment basins designed, constructed, and
maintained to resist breaches, erosion, slumping, or leaching;
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(B) use of lined containment areas fo reduuce leaching where leaching of chem-
ical constituents from the material is expected to be a problem;

(C) capping in-place contaminated material or, selectively discharging the
most contaminated material first and then capping it with the remaining material;

(D) properly containing discharged material and maintaining discharge sites
to prevent point and nonpoint pollution; and

(E) timing the discharge to minimize adverse effects from unusually high water
flows, wind, wave, and tidal actions.

Compliance: Dredged material will be placed in an existing confined upland PA (Peli-
can Island PA) with properly maintained levees, that is currently used for maintenance
material placement for the existing Federal project.

(4) Adverse effects from dredging and dredged material disposal or placement can be
minimized by controlling the manner in which material is dispersed. Some ways of accom-
plishing this include:

(4) where environmentally desirable, distributing the material in a thin layer;

(B) orienting material to minimize undesirable obstruction of the water current
or circulation patterns;

(C) using silt screens or other appropriate methods to confine suspended par-
ticulates or turbidity to a small area where settling or removal can occur;

(D) using currents and circulation patterns to mix, disperse, dilute, or other-
wise control the discharge;

(E) minimizing turbidity by using a diffuser system or releasing material near
the bottom;

(F) selecting sites or managing discharges to confine and minimize the release
of suspended particulates and turbidity and maintain light penetration for organisms,; and

(G) setting limits on the amount of material to be discharged per unit of time or
volume of receiving waters.

Compliance: Dredged material will be placed in an existing confined upland PA (Peli-
can Island PA) with properly maintained levees, that is currently used for maintenance
material placement for the existing Federal project. Any effluent from Pelican Island
PA will be controlled to minimize the introduction of Total Suspended Solids (TSS) into
the receiving water.

(5) Adverse effects from dredging and dredged material disposal or placement opera-
tions can be minimized by adopting technology to the needs of each site. Some ways of ac-
complishing this include:

(A) using appropriate equipment, machinery, and operating techniques for ac-
cess to sites and transport of material, including those designed to reduce damage to critical
areas;

(B) having personnel on site adequately trained in avoidance and minimization
techniques and requirements; and
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(C) designing temporary and permanent access roads and channel spanning
structures using culverts, open channels, and diversions that will pass both low and high
water flows, accommodate fluctuating water levels, and maintain circulation and faunal
movement.

Compliance: All dredging will be accomplished by a hydraulic pipeline dredge from
the water. Dredged material will be placed in the Pelican Island PA, an existing con-
fined upland PA with properly maintained levees that is currently used for maintenance
material placement for the existing Federal project. The Pelican Island PA can be ac-
cessed by land-based equipment without damaging critical areas.

(6) Adverse effects on plant and animal populations from dredging and dredged mate-
rial disposal or placement can be minimized by:

(4) avoiding changes in water current and circulation patterns that would in-
terfere with the movement of animals;

(B) selecting sites or managing discharges fo prevent or avoid creating habitat
condicive to the development of undesirable predators or species that have a competitive
edge ecologically over indigenous plants or animals;

(C) avoiding sites having unique habitat or other values including habitat of
endangered species;

(D) using planning and construction practices fo institute habitat development
and restoration to produce a new or modified environmental state of higher ecological value
by displacement of some or all of the existing environmental characteristics;

(E)  using fechniques that have been demonstrated to be effective in circum-
stances similar to those under consideration whenever possible and, when proposed devel-
opment and restoration techniques have not yet advanced to the pilot demonstration stage,
initiating their use on a small scale to allow corrective action if unanticipated adverse effects
occur;

(F) timing dredging and dredged material disposal or placement activities fo
avoid spawning or migration seasons and other biologically critical time periods; and

(G) avoiding the destruction of remnant natural sites within areas already af-
fected by development.

Compliance: Construction and maintenance dredging for the deepening project will be
performed within the existing footprint of the federally-maintained channel. All con-
struction and maintenance material will be discharged directly into the Pelican Island
PA, which is an existing confined, upland PA used for maintenance dredging of the
existing Federal project. Coordination with the U.S. Fish and Wildlife Service
(USFWS) under the Fish and Wildlife Coordination Act, and the USFWS and the Na-
tional Marine Fisheries Service, under the requirements of the Endangered Species Act,
was implemented. No impacts to endangered species or their critical habitats are an-
ticipated. Impacts to benthic marine organisms during construction and maintenance
will be minor and temporary.
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(7) Adverse effects on human use potential from dredging and dredged material dis-
posal or placement can be minimized by:

(4) selecting sites and following procedures to prevent or minimize any poten-
tial damage to the aesthetically pleasing features of the site, particularly with respect to
water quality;

(B) selecting sites which are not valuable as natural aquatic areas;

(C) timing dredging and dredged material disposal or placement activities to
avoid the seasons or periods when human recreational activity associated with the site is
most important; and

(D) selecting sites that will not increase incompatible human activity or require
frequent dredge or fill maintenance activity in remote fish and wildlife areas.

Compliance: No new PAs are proposed. All construction and maintenance material
will be discharged directly into the Pelican Island PA, which is an existing confined,
upland PA used for maintenance dredging of the existing Federal project.

(8) Adverse effects from new channels and basins can be minimized by locating them
at sites:

(A) that ensure adequate flushing and avoid stagnant pockets; or

(B) that will create the fewest practicable adverse effects on CNRAs from ad-
ditional infrastructure such as roads, bridges, causeways, piers, docks, wharves, transmis-
sion line crossings, and ancillary channels reasonably likely to be constructed as a result of
the project; or

(C) with the least practicable risk that increased vessel traffic could result in
navigation hazards, spills, or other forms of contamination which could adversely affect
CNRAs;

(D) provided that, for any dredging of new channels or basins subject to the
requirements of $501.15 of this title (relating to Policy for Major Actions), data and infor-
mation on minimization of secondary adverse effects need not be produced or evaluated to
comply with this subparagraph if such data and information is produced and evaluated in
compliance with $§501.15(b)(1) of this title (relating to Policy for Major Actions).

Compliance: Construction and maintenance dredging for the deepening project will
be performed within the existing footprint of the federally-maintained channel. All con-
struction and maintenance material will be discharged directly into the Pelican Island
PA, which is an existing confined, upland PA used for maintenance dredging of the
existing Federal project. No new PAs are being proposed.

(c) Disposal or placement of dredged material in existing contained dredge disposal sites
identified and actively used as described in an environmental assessment or environmental
impact statement issued prior to the effective date of this chapter shall be presumed to comply
with the requirements of paragraph (a) of this subsection unless modified in design, size, use,
or function.
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Compliance: Pelican Island PA, which will receive dredged material from the project
will not be modified in design, size, use, or function and, therefore, complies with the
requirements of paragraph (a) of this subsection.

(d) Dredged material from dredging projects in commercially navigable waterways is a
potentially reusable resource and must be used beneficially in accordance with this policy.

(1) If the costs of the beneficial use of dredged material are reasonably comparable to
the costs of disposal in a non-beneficial manner, the material shall be used beneficially.

(2) If the costs of the beneficial use of dredged material are significantly greater than
the costs of disposal in a non-beneficial manner, the material shall be used beneficially un-
less it is demonstrated that the costs of using the material beneficially are not reasonably
proportionate to the costs of the project and benefits that will result. Factors that shall be
considered in determining whether the costs of the beneficial use are not reasonably propor-
tionate to the benefits include, but are not limited to:

(A) environmental benefits, recreational benefits, flood or storm protection
benefits, erosion prevention benefits, and economic development benefits;

(B) the proximity of the beneficial use site to the dredge site; and

(C) the quantity and quality of the dredged material and its suitability for ben-
eficial use.

(3) Examples of the beneficial use of dredged material include, but are not limited fo:

(A) projects designed to reduce or minimize erosion or provide shoreline pro-

fection;

(B) projects designed to create or enhance public beaches or recreational ar-
eas;

(C) projects designed to benefit the sediment budget or littoral system;

(D) projects designed 1o improve or maintain terrestrial or aquatic wildlife
habitat;

(E) projects designed to create new terrestrial or aquatic wildlife habitat, in-
cluding the construction of marshlands, coastal wetlands, or other critical areas;

(F) projects designed and demonstrated to benefit benthic communities or
aquatic vegetation;

(G) projects designed fo create wildlife management areas, parks, airports, or
other public facilities;

(H) projects designed to cap landfills or other waste disposal areas;

() projects designed to fill private property or upgrade agricultural lomd, if
cost-effective public beneficial uses are not available; and

(J) projects designed to remediate past adverse impacts on the coastal zone.

Compliance: New work and future maintenance dredged material to be generated by
the project consists predominantly of almost equal percentages (approximately 43 per-
cent each) of silt and clay. Several BU alternatives were considered during project
planning. These are discussed in Section 2.4 of this EA. The costs of implementing the
BU alternatives considered were nearly as much as three times the cost of traditional
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placement in the existing upland confined Pelican Island PA. As such, these BUs were
considered cost prohibitive without the identification and assistance of an additional
project cost-share sponsor.

(e} If dredged material cannot be used beneficially as provided in paragraph (4) (B) of this
subsection, fo avoid and otherwise minimize adverse effects as required in paragraph (1) of
this subsection, preference will be given to the greatest extent practicable to disposal in:

(1) contained upland sites;
(2) other contained sites; and

(3) openwater areas of relatively low productivity or low biological value.
Compliance: Pelican Island PA is fully confined and meets the requirements above.

(f) For new sites, dredged materials shall not be disposed of or placed directly on the bound-
aries of submerged lands or at such location so as to slump or migrate across the boundaries
of submerged lands in the absence of an agreement between the affected public owner and
the adjoining private owner or owners that defines the location of the boundary or bounda-
ries affected by the deposition of the dredged material.

Compliance: All construction and maintenance material will be discharged directly
into the Pelican Island PA, which is an existing confined, upland PA used for mainte-
nance dredging of the existing Federal project. No new PAs are being proposed.
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FINAL
STATEMENT OF FINDINGS
. AND
FINDING OF NO SIGNIFICANT IMPACT

FOR

GALVESTON HARBOR CHANNEL EXTENSION
POST-AUTHORIZATION CHANGE REPORT

GALVESTON COUNTY, TEXAS

U.S. ARMY CORPS OF ENGINEERS, GALVESTON DISTRICT
GALVESTON, TEXAS

1. Purpose. This document addresses the proposed deepening of the Galveston Harbor Channel from -41
feet mean lower low water (MLLW) to -46 feet MLLW for a distance of 2,571 feet, beginning at the
Port of Galveston (POG) Pier-38 (Station 20+000) and continuing westward ending near the Pelican
Island Bridge (Station 22+571). The project is located in Galveston Bay between Pelican and
Galveston Islands, in Galveston, Galveston County, Texas.

The Galveston Harbor Channel portion of the Houston-Galveston Navigation Channels (HGNC) Project
is authorized to a project depth of 46 feet deep (plus 3 feet of advance maintenance and 2 feet of
allowable overdepth) from Station 04000 to Sta- tion 20+000 (generally from Bolivar Roads to the
vicinity of POG Pier-38), and to a project depth of only 41 feet (plus 3 feet of advance maintenance and
2 feet of allowable overdepth) from Station 20+000 to Station 22+571 (vicinity of POG Pier-38 west
to vicinity of Pelican Island Bridge). The last 41-foot deep portion of the Galveston Harbor Channel
limits efficient movement of deep-draft vessels transporting commodities along the waterway.

Deep draft vessels transiting the 41-foot deep portion of the Galveston Harbor Channel must arrive and
depart light-loaded in order to utilize bulk facilities docks handling cement, barite ore, bio-diesel, and
coal, located along the far western end of the 41-foot channel segment. Deepening the channel would
allow vessel operators and shippers to fully realize the economies of scale of fully loaded vessels that are
currently light-loaded inbound and outbound due to channel depth constraints. This Environmental As-
sessment (EA) was prepared in accordance with the National Environmental Policy Act of 1969 (NEPA)
and Council on Environmental Quality (CEQ) regulations to document findings concerning the environ-
mental impacts of the proposed action.

2. Proposed Action. Proposed channel improvements consist of deepening a segment of the existing
41-foot deep by 1075-foot wide channel from -41 feet MLLW to -46 feet MLLW, along a distance of
2,571 feet. The deepening will originate near POG Pier-38 at Station 20+000, continuing westward
towards Pelican Island Bridge and ending at Station 22+571.



3561

Channel deepening will be accomplished using a cutter head, hydraulic pipeline dredge. Advanced
maintenance and allowable overdepth will remain at the current requivement of 3 feet and 2 feet,
respectively, such that the maximum channel depth following periodic maintenance will not exceed -
50 feet MLLW. No widening is proposed; the bottom width would remain at 1,075 feet or less and the
channel top-of-cut will remain in the template of the existing project.

The project will generate 609,500 cubic yards (cy) of new work material (Federal and third party), con-
sisting of primarily firm to stiff clays of low plasticity. The dredged material will be placed in the upland
confined Pelican Island Placement Area (PA).

Maintenance quantity and frequency from the proposed 46-foot channel deepening project will remain at
648,000 cy every 4 years which currently dredged from the existing 41-foot deep channel project. No
ocean disposal will be performed for new work dredged material placement. Beneficial use was not con-
sidered economically feasible and will not be implemented for this project. All maintenance material will
be placed in the existing upland confined Pelican Island PA consistent with current practices.

The construction period for the new work dredging and placement would be approximately four months,
including one month to prepare the placement area and three months to construct the channel extension
and place the material.

3. Coordination. A Notice of Availability was issued to interested parties including Federal and state
agencies on September 19, 2012, which described the proposed action and announced the availability of
the Draft EA. Comments on the Notice of Availability and Draft EA and the District's responses, are
included in Appendix E of the Final EA.

4, Environmental Effects. Galveston District has taken every reasonable measure to evaluate the envi-
ronmental, social and economic impacts of the proposed project. Based on information provided in the
EA and coordination with Federal, state, and local agencies, temporary and permanent effects resulting
from the proposed project have been identified and can be found in Section 4 of the Final EA. The deep-
ening of Galveston Harbor Extension would have negligible impacts to very low quality bay bottom.
habitat comparable in type and magnitude to those experienced during routine maintenance that occurs
for the existing channel template. No special aquatic sites, including wetlands, would be impacted.
Therefore, no mitigation would be required for this project. Only minor, temporary increases in turbidity,
noise and navigation traffic are anticipated. However, such effects would not be “new”, but would be
among the cyclical recurring impacts that ocour during maintenance of the channel. All affected re-
sources are expected to recover to pre-project conditions after the work is completed. The proposed
project is expected to contribute beneficially to navigation efficiency and is not expected to contribute
negative cumulative impacts to the area.

The District has determined that the project is consistent with the Texas Coastal Management Plan and
compliant with Essential Fish Habitat (EFH). A Section 404(b)(1) Evaluation (short form) of project
impacts to water quality indicates the project will not adversely affect water quality. The District has
received water quality certification from the Texas Commission on Environmental Quality and requested
a consistency determination from the Texas General Land Office. It is the District's conclusion that the
proposed project will not have a significant impact on the environment or to the surrounding human
population.
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5. Determinations. The analysis of the environmental impacts of the proposed project is based on the
accompanying Final EA. Factors considered in the review were impacts to sea level rise, vegetation,
wildlife, aquatic resources including EFH, threatened and endangered species and piping plover critical
habitat, cultural resources, socioeconomic resources, Environmental Justice, Prime and Unique
Farmlands, Hazardous, Toxic, and Radioactive Wastes, air, noise, water quality, as well as alternative
courses of action and cumulative impacts. The proposed project was found to be compliant with the
Endangered Species Act, Clean Air Act, Clean Water Act, EFH, and the Texas Coastal Management
Plan (TCMP).

6. Findings. Based on my analysis of the Final EA and other information pertaining to the proposed
project, I find that the Galveston Channel Extension Project will not have a significant effect on the
quality of the human environment. Galveston District reviewed the project for consistency with the goals
and policies of the TCMP. Based on this analysis, I find that the proposed plan is consistent with the
goals and policies of the TCMP. After consideration of the information presented in the Final EA, T have
determined that an environmental impact statement is not required under the provisions of NEPA, and
other applicable regulations of the U.S. Army Corps of Engineers, and that the proposed project may be
constructed.

b Jun iy
(date) Lars N. Zetterstrom, P.EN
Colonel, U.S. Army
Commanding
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